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SOLID WASTES AND MARINE POLLUTION
John Warren Kindt *
Since Mankind tends to regard the ocean as a convenient and limitless
receptacle for waste,' the ocean disposal of different types of hazardous and
deleterious substances has grown at an exorbitant pace. Throughout the
centuries, the ocean disposal of solid wastes has taken place, primarily into
rivers and estuaries that empty into the ocean,2 and many nations continue
to use the ocean as an ongoing depository for wastes generated within their
borders. For example, the U.S. National Advisory Committee on Oceans
and Atmosphere (NACOA) has estimated that the United States produces
approximately three billion tons of solid wastes annually3 and that during
1979 the United States dumped 8,652,998 tons of these wastes directly into
the ocean.4 By extrapolating from these figures, it is apparent that the scope
of the international solid waste problem is enormous; however, there are no
authoritative estimates regarding the total worldwide quantities of solid
wastes which are generated. When land-based wastes are included in the
total amount of solid wastes that eventually find their way into the ocean,
the figures that do exist for "ocean dumping" activities only constitute the
tip of the "marine pollution" iceberg.5 Marine degradation caused by solid
* Professor, University of Illinois; A.B. 1972, College of William and Mary; J.D. 1976,
M.B.A. 1977, University of Georgia; L.L.M. 1978, S.J.D. 1981, University of Virginia. The
author wishes to acknowledge the valuable assistance of Robert W. Redcliff in the preparation
of this Article.
1. COUNCIL ON ENVTL. QUALITY, ENVTL. QUALITY-1980, 15 (1980) [hereinafter
cited as CEQ REPORT]; see Kuersteiner & Herbach, In Pursuit of Clean Oceans-A Review
of the Marine Protection, Research, and Sanctuaries Act, 18 SANTA CLARA L. REV. 157, 157
(1978) [hereinafter cited as Kuersteiner].
2. NAT'L ADVISORY COMM. OCEANS & ATMOSPHERE, THE ROLE OF THE OCEAN IN A
WASTE MANAGEMENT STRATEGY 43 (1981) [hereinafter cited as 1981 NACOA REPORT]. A
somewhat higher estimate asserts that:
Last year alone, the United States generated 130 million metric tons of municipal
refuse, 5 million metric tons (dry weight) of sewage sludge, 430 million metric tons
(dry weight) of agricultural wastes, over 3 billion tons of mining wastes, and about
344 million or more metric tons of industrial wastes.
Wolf, Public Opposition to Hazardous Waste Sites: The Self-Defeating Approach to National
Hazardous Waste Control Under Subtitle C of the Resource Conservation and Recovery Act
of 1976, 8 B.C. ENVTL. AFF. L. REV. 463, 466 (1980).
3. NACOA REPORT, supra note 2, at 29.
4. CEQ REPORT, supra note 1, at 17.
5. See Note, The Ocean Dumping Dilemma, 10 LAW. AM. 868, 875 (1978) [hereinafter
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wastes will probably not improve significantly in the near future. As land-
based solid waste management problems continue to multiply,6 "pressures to
use the oceans as a dumping ground become stronger.",
7
I. AN ANALYSIS OF SOLID WASTES AND MARINE POLLUTION
A. Delimitation of Problems
The U.S. Council on Environmental Quality (CEQ) has identified seven
types of ocean disposed wastes.8 The categories of these wastes and their
definitions include:
a. Dredge spoils-the solid materials removed from the bot-
tom of water bodies generally for the purpose of improving naviga-
tion: sand, silt, clay, rock, and pollutants that have been deposited
from municipal and industrial discharges.9
b. Industrial wastes-acids; refinery, pesticide, and paper mill
wastes; and assorted liquid wastes.'°
c. Sewage sludge-the solid material remaining after municipal
waste treatment: residual human wastes and other organic and in-
organic wastes."
cited as Dumping Dilemma]; see also Convention on the Law of the Sea (LOS Convention),
(Dec. 10, 1982), reprinted in 21 I.L.M. 1261, U.N. Doc. A/CONF.62/122 (1982). The LOS
Convention enumerates the preferred definition of marine pollution:
'pollution of the marine environment' means the introduction by man, directly or
indirectly, of substances or energy into the marine environment, including estuaries,
which results or is likely to result in such deleterious effects as harm to living re-
sources and marine life, hazards to human health, hindrance to marine activities,
including fishing and other legitimate uses of the sea, impairment of quality for use of
sea water and reduction of amenities ....
LOS Convention, supra art. 1, para. 1(4).
6. The list of adjectives that accurately describes the magnitude of the toxic waste prob-
lem in the United States has been exhausted.
Yet the problem continues to grow in ways that defy comprehension and rational
explanation. Times Beach, Love Canal, and the Stringfellow Acid Pits are only three
of the thousands of toxic dump sites located throughout the country. These sites
have become symbols of a massive engineering and social failure-a failure that
threatens our health, pollutes our water and drains our limited financial resources.
Solid Waste Disposal Act Amendments of 1983: Hearings on S. 757 Before the Subcomm. on
Environmental Pollution of the Senate Comm. on Environment and Public Works, 98th
Cong., 1st Sess. 132 (1983) (statement of Sen. Stoddard) [hereinafter cited as 1983 Solid Waste
Hearings].
7. CEQ REPORT, supra note 1, at 15.
8. COUNCIL ON ENVTL. QUALITY, OCEAN DUMPING, 1, 1-8 (Report to the President,
1970) [hereinafter cited as OCEAN DUMPING REPORT]. These seven categories have remained
basically unchanged. See CEQ REPORT, supra note 1, at 17.
9. OCEAN DUMPING REPORT, supra note 8, at iv.
10. Id.
11. Id.
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d. Construction and demolition debris-masonry, tile, stone,
plastic, wiring, piping, shingles, glass, cinderblock, tar, tarpaper,
plaster, vegetation, and excavation dirt. 12
e. Solid waste-more commonly called refuse, garbage, or
trash-the material generated by residences; commercial, agricul-
tural, and industrial establishments; hospitals and other institu-
tions; and municipal operations: chiefly paper, food wastes, garden
wastes, steel and glass containers, and other miscellaneous
materials. 
13
f. Explosives and chemical munitions-no official definition
but includes "[u]nserviceable or obsolete shells, mines, solid rocket
fuels, and chemical warfare agents." 4
g. Radioactive wastes-the liquid and solid wastes that result
from processing of irradiated fuel elements, nuclear reactor opera-
tions, medical use of radioactive isotopes, and research activities
and from equipment and containment vessels which become radio-
active by induction.'"
Although these definitions were developed for examining ocean dumping is-
sues, they are equally useful for analyzing land-based pollution activities.
Further, the subcategory entitled "solid waste" should be renamed "munici-
pal and agricultural wastes" to avoid confusion, because all seven CEQ cate-
gories are composed of "solid" substances. All of these subcategories should
be treated as different types of solid wastes-except for "radioactive wastes,"
which should be categorized separately due to their extremely dangerous
nature. For purposes of clarification, a comprehensive aggregation of the
first six subcategories will be utilized in this analysis to define the scope of
the "solid waste" problem. 6
Of the pollutants entering the ocean, approximately 10 percent stem from
the direct dumping of wastes.' 7 Hence, most solid wastes indirectly enter
the ocean via land-based sources that flow into ocean waters. These sources
include: (1) direct discharges into inland waterways, (2) erosion, (3)
leachate from solid waste landfills, and (4) atmospheric fallout.' 8 Although
12. Id.
13. Id.
14. Id. at 6.
15. Id. at iv.
16. The disposal of radioactive substances will not be addressed in this analysis because
these wastes pose special regulatory problems and have been handled differently regarding
matters pertaining to their treatment, transportation, and storage. Because wastes are often
intermingled, hazardous wastes can be subsumed as a type of solid waste, and the two terms
will be used interchangeably.
17. Dumping Dilemma, supra note 5, at 877.
18. Rogers, Ocean Dumping, 7 ENVTL. L. 1, 1 (1976).
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all four of these marine pollution imputs consist of solid or suspended partic-
ulate materials, an examination of the related air-borne pollution issues is
beyond the scope of this analysis. 9 Therefore, this examination of solid
wastes and marine pollution will focus primarily on land-based surface con-
taminants entering the ocean through coastal or inland waters.2 °
Marine degradation via increased land-based pollution has been attributed
to three factors. First, population growth has led to a proportionate increase
in solid waste generation. 2 ' Mankind's basic need for food, shelter, and fuel
has caused a severe environmental stress that will probably worsen during
future decades.22 Secondly, increasingly affluent lifestyles that emphasize
throw away convenience have complicated waste disposal problems and con-
tributed to a boom in land-based pollution. 23 Energy-consumptive con-
19. To provide for comparisons, a cursory examination of ocean dumping practices and
problems will be undertaken, and United States regulation of air pollution will be briefly
analyzed.
20. Note, Problems Associated with the Management of Solid Wastes: Is There a Solu-
tion in the Offing?, 83 W. VA. L. REV. 131, 132 (1980) [hereinafter cited as Management
Solution]. One hazard of improper solid waste disposal practices on land consists of surface
and groundwater contamination. Id. at 133. It is apparent that:
Water quality is negatively affected by improper solid waste disposal practices,
particularly open dumps. Such dumps, by their physical nature, allow rainfall,
springs and surface water to enter and influence the chemical and biological
processes which are active or potentially active in waste material. This water leaves
the dump area as leachate and characteristically carries suspended or dissolved sub-
stances wherever it flows. Some of the substances commonly contained in leachate
are heavy metals such as chrome and lead. This contamination of water supplies is
probably the greatest concern because once polluted, an aquifer may not be usable as
a drinking water source for decades.
Id. at 133-34 (footnotes omitted).
21. Id. at 132. According to one study, the global population explosion will not change
significantly by the year 2000:
Even with steadily declining birth rates, the world population growth rate will
slow only marginally, from 1.8 percent to 1.7 percent per year. In terms of numbers,
the population will be growing faster in 2000 than today, adding about 100 million
people instead of 75 million each year. More than 90 percent of the growth will take
place in poorer, less-developed countries, whose share of the total population will rise
from 72 to 79 percent.
CEQ REPORT, supra note 1, at 2.
22. Estimates have projected that nearly 40% of the forests remaining in less developed
countries may vanish by the year 2000, "with consequent erosion of soil; silting of lakes, reser-
voirs, and rivers; and shortages of water in dry seasons and flooding after rains as the earth
loses its capacity to absorb, store, and release water." CEQ REPORT, supra note 1, at 3. In
addition, per capita water supplies are expected to "decline one-third because of population
growth alone, and rising demands will compete for available supplies." Id. Marine fish har-
vests, which peaked during the 1970s despite increased fishing efforts, are not projected to
increase. Id. Finally, because of erosion and lost organic matter, the quality of agricultural
soils will continue to deteriorate. Id. at 4.
23. Management Solution, supra note 20, at 132.
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sumer demands have created acid rain that damages lakes, soils, forests, and
24agricultural crops. Industrial expansion and advanced technology have
generated "[r]adioactive and other toxic substances [that] are likely to
spread throughout the world, endangering human health and the natural
environment."
25
Thirdly, increased land pollution in the industrialized countries can be
attributed to legislation prohibiting open burning and waterway discharges
of untreated wastes. 26 Given the lack of restrictive regulatory controls and
the cost advantages of land dumps, the preference for potentially dangerous
land disposal practices has grown, larticularly in the United States.27 Be-
cause water contamination from human activities may be caused by "surface
impoundments, landfills, agriculture, leaks and spills, land disposal of waste
waters, septic tanks, mining, petroleum and natural gas production, under-
ground injection wells and other sources,"' 2' both point-source and
nonpoint-source pollution must be evaluated and controlled.
Direct discharges of sewage sludge and industrial wastes into surface wa-
ters through pipes, outfalls, or ditches and the dumping of dredge waste
spoils constitute the primary point sources for marine pollution from land-
based activities.29 Because "[s]ewage effluents from most treatment plants
As American affluence and population have grown in recent years, so has the
volume of solid waste generated. Estimates of the current annual amount of such
waste range from 2.8 billion to 4 billion tons. A significant portion of all solid waste
did not start out as waste, but as the marketed products of our industries. Those
items enjoyed for their convenience-autos, washers, packages--eventually make
their way into the solid waste stream and contribute to the disposal problem. Annu-
ally, Americans throw away 71 billion cans, 38 billion bottles and jars, 4 million tons
of plastic, 7.6 million televisions sets, 7 million cars and trucks, and 35 million tons
of paper. Postconsumer solid waste generated in 1973 has been estimated at 144
million tons, and is projected to reach 225 million tons annually by 1990. To a large
extent the American lifestyle, with its emphasis upon convenience, has caused the
problem.
Andersen, The Resource Conservation and Recovery Act of 1976: Closing the Gap, 1978 Wis.
L. REV. 633, 637 (footnotes omitted).
24. CEQ REPORT, supra note 1, at 4.
25. Id. "Increasing pollution and destruction of habitat will also affect fresh water and
marine fisheries." Id. Hazardous industrial by-products, for example, have not been "limited
to one environmental medium; they simultaneously threaten the quality and vitality of our soil,
our water, and our air." Reauthorization of the Resource Conservation and Recovery Act:
Hearings on S.2431 and S.2432 Before the Subcomm. on Environmental Pollution of the Sen-
ate Comm. on Environment and Public Works, 97th Cong., 2d Sess. 25 (1982) (statement of
Sen. Gary Hart) [hereinafter cited as 1982 RCRA Hearings].
26. See Management Solution, supra note 20, at 132.
27. Id.
28. CEQ REPORT, supra note 1, at 87.
29. See COUNCIL ON ENVTL. QUALITY, ENVTL. QUAuTY-1981, 83 (1981) [hereinafter
cited as CEQ REPORT].
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contain substantial quantities of suspended solids, bacteria and other micro-
organisms, toxic metals, and synthetic organic compounds," 3 the ocean dis-
posal of sewage wastes poses numerous environmental problems. For
example, marine recreational resources have been damaged when "beaches
or wetlands are fouled with floating waste materials or are closed for fishing
and shellfishing because of sewage pollution." 3 1 In addition, significant
levels of nutrients and organic substances found in sewage sludge "deplete
dissolved oxygen, endangering many marine organisms."' 32 High concentra-
tions of toxic metals, which have been discovered in rivers and streams
throughout the United States,3 3 kill marine organisms, "reduce species vital-
ity and growth, induce reproductive failure, and interfere with sensory
functions.",
34
Industrial activities have brought an increase in the direct discharge of
contaminants originating from newly developed facilities.3 5 Chemical
wastes discharged into the ocean ecosystem differ in composition according
to the industrial process from which they are derived.3 6 Therefore, the dele-
terious effect of industrial waste varies with its chemical composition. Nev-
ertheless, several generalizations can be made regarding the types of marine
"[p]ollution problems commonly associated with industrial discharges
[which] include oxygen depletion, excess suspended solids, oil and grease,
heavy metals, toxic chemicals, and variation in temperature and pH."3 7 In
30. NACOA REPORT, supra note 2, at 46.
31. Id. at 43.
32. Lahey, Ocean Dumping of Sewage Sludge: The Tide Turns From Protection to Man-
agement, 6 HARV. ENVTL. L. REV. 395, 397 (1982) [hereinafter cited as Dumping Sludge].
The problem of sewage sludge has synergistic aspects:
Organic matter in sludge can also reduce the diversity of benthic communities by
over-enriching sediments. Heavy metals and organic compounds in sewage tend to
concentrate in the sludge; frequent contaminants of sludge include toxic metals, such
as cadmium, lead, zinc, and mercury, and sythetic organics, such as polychlorinated
biphenyls (PCBs).
Id. at 397-98.
33. CEQ REPORT, supra note 29, at 53.
34. Dumping Sludge, supra note 32, at 398. Toxic metals have been discharged into Pub-
licly Owned Treatment Works (POTWs), which are unable to treat inorganic wastes.
[T]he predominantly liquid process wastes are dewatered, leaving the toxic metals
in the resulting sewage sludge. The sludge is then land disposed or dumped in the
ocean. Unlike organic compounds, these inorganic and heavy metal toxic wastes do
not degrade in the environment. They are readily leachable and carried into the
environment.
1983 Solid Waste Hearings, supra note 6, at 520 (statement of Geoffrey Stengel, Jr.).
35. COUNCIL ON ENVTL. QUALITY, ENVTL. QUALITY-, 45 (1982) [hereinafter cited as
CEQ REPORT].
36. NACOA REPORT, supra note 2, at 48. Most industrial wastes consist of aqueous
solutions containing small amounts of suspended fine particles. Id. at 54.
37. CEQ REPORT, supra note 29, at 79.
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addition, the disposal of industrial wastes in landfills has been identified by
the U.S. Environmental Protection Agency (EPA) as the most important
source of groundwater contamination.3" Toxic pollutants have also caused
"reductions in fish and aquatic life populations, loss of sport fisheries, ac-
cumulation of toxic pollutants in fish tissue, and potential human health
problems from contaminated drinking water and consumption of contami-
nated fish."'3 9
Dredge spoils taken from rivers, waterways, and harbors have been con-
taminated to potentially unacceptable levels primarily because of industrial,
urban, and agricultural activities.' Even nontoxic dredge materials have
physically damaged marine organisms in ways ranging from inhibiting the
penetration of light (due to suspended sediments) to the smothering of ocean
floor organisms.4 1 Because dredge spoils are extremely heterogenous in
composition, it is difficult to determine the precise nature of organic com-
pounds found in dredge samples. Accordingly, the identification of contami-
nants in any particular dredging operation must be linked to scientific
assessments of the pollutant inputs of local municipal, industrial, and agri-
cultural sources.4 2
In contrast to point-source pollution, nonpoint-source pollution is gener-
ally diffuse and encompasses "urban and agricultural runoff; runoff from
silvicultural, mining, and construction areas; and seepage from failing septic
systems or landfill sites."'43 Numerous problems involving hazardous waste
pollution from landfills have been caused by surface runoff and the resultant
38. CEQ REPORT, supra note 1, at 87.
39. CEQ REPORT, supra note 29, at 53. As an illustration of the magnitude of the toxic
pollutant problem, the Council on Environmental Quality (CEQ) has revealed that:
the number of reported industrial spills and other pollution incidents resulting in
fish kills increased from less than 400 annually in the 1960's to over 600 annually in
the 1970's. The average number of fish killed in such incidents over that period was
over 30 million annually.
Oversight of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (Superfund): Hearing Before the Subcomm. on Environmental Pollution of the Senate
Comm. on Environment and Public Works, 97 Cong., 2d Sess. 132 (1982) (statement of Khris-
tine L. Hall) [hereinafter cited as Oversight of Superfund].
40. Ocean Dumping: Hearings on H.R. 6112, H.R. 6113, and H.R. 6324 Before the Sub-
comm. on Oceanography and the Subcomm. on Fisheries and Wildlife Conservation and the
Environment of the House Comm. on Merchant Marine and Fisheries, 97th Cong., 2d Sess.
126 (1982) (statement of Brig. Gen. Forrest T. Gay III) [hereinafter cited as 1982 Ocean
Dumping Hearings]. Toxic metals, persistent organic chemicals, and other toxic compounds
comprise spoils which have been dumped into the ocean. CEQ REPORT, supra note 1, at 15.
41. Lumsdaine, Ocean Dumping Regulation: An Overview, 5 ECOLOGY L.Q. 753, 755
(1976).
42. NACOA REPORT, supra note 2, at 48.
43. CEQ REPORT, supra note 29, at 83.
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contamination of the land surface" and by the contamination of ground-
water via the "leachate" process.4 5 Excess nutrients, which are a by-product
of solid wastes, also cause environmental problems. Agricultural runoff con-
taining nutrients from fertilizers and soil has dramatically upset the natural
ecological balance4 6 and contaminated coastal waters with "persistent" pes-
ticides, insecticides, and herbicides (collectively termed "organicides" or
"economic poisons"). 4 7 Urban runoff has caused similar problems because
it "contains almost every type of pollutant; the most damaging are sus-
pended solids and toxic substances, particularly heavy metals, but it also
contains bacteria, oxygen-demanding materials, nutrients, asbestos, oil and
grease, and other pollutants., 48
The problem of nutrient overload is particularly acute in estuaries49 and
ecologically hypersensitive marshes.5" This is exemplified by the plight of
the Chesapeake Bay, the largest estuary in the United States and one of the
most productive marine ecosystems in the world.5 As noted by the EPA,
"[i]ncreasing population growth over time has resulted in major land-use
changes, large increases of municipal waste water, and other outcomes
which, in turn, have caused substantial increases in the amounts of pollutant
loads entering the Bay." 52 Research studies have revealed that the amounts
44. Wolf, supra note 2, at 468. Runoff contamination accounted for 37% of the reported
incidents of hazardous waste pollution studied by the EPA. Id. at 468 n.20.
45. Id. at 468. "Sixty-four percent of EPA's case studies of hazardous waste damage
involved groundwater contamination by leachate, a mixture of wastes and water which can
travel to the land surface or to groundwater supplies." Id. at 468 n. 18.
46. CEQ REPORT, supra note 1, at 133.
47. CEQ REPORT, supra note 35, at 45. The importance of coastal waters to society was
expressed by the CEQ as follows:
Coastal waters are of great value to the nation. More than half of the population
of the United States live in counties bordering the oceans and Great Lakes; millions
more vacation by the sea. Much of the nation's industrial activity takes place along
the coast because of the availability of transportation, the accessibility of population,
and the proximity of water for cooling and waste disposal.
CEQ REPORT, supra note 29, at 62.
48. CEQ REPORT, supra note 1, at 134.
49. An estuary is a semi-enclosed body of water in which salt waters and fresh waters
meet and mix. Id. at 114. Estuaries are critical elements in maintaining the food chain for
many species. Id. at 115.
50. Even though coastal zone areas are particularly vulnerable to marine pollution, most
ocean waste dumping authorized by EPA and the Corps of Engineers occurs at sites within
the coastal zone. The irony of this practice is that much of the seafood harvested by man and
most marine organisms depend directly upon this area for sustenance. Comment, Ocean
Dumping: Progress Toward a Rational Policy of Dredged Waste Disposal, 12 ENVTL. L. 745,
749 (1982).
51. U.S. ENVTL. PROTECTION AGENCY, CHESAPEAKE BAY PROGRAM: FINDINGS AND
RECOMMENDATIONS 5 (1982).
52. Id. at 19.
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of aquatic vegetation, freshwater spawning fish, and harvested oysters have
declined significantly. 53 In conjunction with these changes, water and sedi-
ment quality trends in the Bay have indicated that: (1) increasing levels of
nutrients have entered many parts of the Bay; (2) Bay waters with below
normal or no dissolved oxygen have increased nearly fifteenfold between
1950 and 1980; (3) high concentrations of organic toxicants have been found
in the bottom sediments of the Bay, especially near prominent source inputs
such as industrial facilities and river mouths; and (4) many Bay areas possess
metal concentrations significantly higher than natural levels, both in the
water column and in the sediment. 54 Because contaminants entering estua-
ries are not flushed out into the ocean, they tend to accumulate. Ecosystem
changes have gradually modified the nature of the Chesapeake Bay, 55 and
"research has documented the serious impact of the nutrients and toxic
chemicals released from point and nonpoint sources on the Bay's water and
sediment quality and on the vitality and abundance of its living resources."
'5 6
Other coastal waters have received large amounts of land-based pollution
consisting of industrial, urban, and human wastes.5 7 As indicated earlier,
these wastes contain nutrients such as nitrogen and phosphorus,5" which in
turn stimulate heavy growths of algae and other phytoplankton.5 9 By con-
suming the dissolved oxygen contained in water, these growths suffocate
marine life in a process called "eutrophication." '  Although inland waters
are generally more susceptible to damage than ocean waters, coastal regions
also suffer from oxygen demand problems due to slower flushing rates and
chronic oxygen depletion. 6 1 Another ecological danger posed by nutrient
overload arises from the periodic bloom of phytoplankton. 62 Some species
53. Id. at 21.
54. Id. at 22. "Toxic materials enter the Bay from a variety of sources, including indus-
trial effluents and other point sources, runoff from urban areas and agricultural lands, atmos-
pheric inputs, and disposal of contaminated dredge spoil." Id. at 33.
55. Id. at 19.
56. Id. at 34.
57. See D. Ross, INTRODUCTION TO OCEANOGRAPHY 329 (2d ed. 1977). "[C]oastal wa-
ters have been seriously affected . . .[by the] discharge of large volumes of waste such as raw
sewage, sewage sludge, food and beverage processing wastes, pulp and paper mill effluents,
woolen and cotton mill wastes, sugar refining effluents, mine tailings, and dredge spoils."
CEQ REPORT, supra note 35, at 46.
58. D. Ross, supra note 57, at 329.
59. Id. at 329-30.
60. "Eutrophication is when a body of water is in a state characterized by an abundant
accumulation of nutrients that support a dense growth of plant and animal life, the decay of
which depletes the shallow waters of oxygen in warm weather." Dumping Dilemma, supra
note 5, at 875 n.27.
61. NACOA REPORT, supra note 2, at 60.
62. Id. at 61.
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of plankton produced by the presence of these excess nutrients are toxic to
marine and human populations. For example, shellfish tend to "bioconcen-
trate' 63 toxic substances that have entered the food chain, and when these
shellfish are consumed by humans, the results can be tragic.64 Even non-
toxic phytoplankton blooms may create substantial aesthetic problems, and
these blooms are symptomatic of food chain alterations having broad ecolog-
ical significance.65
The environmental problems associated with runoff are also caused by
leachate pollution of surface water and groundwater supplies.66 Although
landfill proponents assume that organic contaminants in sludges and solids
do not migrate when placed in landfills, rainwater has washed out soluble
substances and caused them to leak out of their dumpsites.67 This process
can be significant, since the lack of leachate exfiltration controls allows the
leachate to carry into the environment "significant amounts of the contami-
nants typically found in metal finishing wastes . . . particularly into under-
lying groundwater.,
68
63. Bioconcentration is a process whereby substances enter aquatic organisms
through the gills or integument directly from solution in the water. Most aquatic
organisms move large quantities of water across their gill surfaces and through their
digestive tracts. This allows an equilibrium to be established between their body
tissues and the surrounding water. The equilibrium concentration within the organ-
ism may, however, be less than the concentration in the water or more than that
concentration by several orders of magnitude.
Id. at 67 (emphasis in original).
64. Id. at 61.
65. Id. Due partially to excess nutrients, a type of growth known as the "red tide" occurs
naturally in the United States Gulf Coast area. The ecological balance of nature once limited
the "red tide" cycle to approximately every 16 years. However, the red tides now occur almost
every year, and it has been suggested that this increased frequency is caused by the growing
concentration of waste borne nutrients. See D. Ross, supra note 57, at 330.
66. "Land disposal practices have caused considerable contamination of our groundwater
and surface water resources. This contamination has resulted in the displacement of commu-
nities, closure of hundreds of drinking water wells, major fish kill, loss of agricultural lands,
and numerous adverse human health effects." 1982 RCRA Hearings, supra note 25, at 198
(statement of Khristine L. Hall).
67. Hazardous Waste Control and Enforcement Act of 1983: Hearings Before the Sub-
comm. on Commerce, Transportation, and Tourism of the House Comm. on Energy and
Commerce, 98 Cong., 1st Sess. 145 (1983) (statement of George S. Kush) [hereinafter cited as
1983 Hazardous Waste Hearings]. Leachable contaminants such as cadmium, hexavalent
chromium, nickel, lead, and cyanide compounds "can exfiltrate from the land disposal, storage
or treatment facility and migrate into the environment .... " Id. at 270 (statement of the
EPA). Mixing hazardous liquids with kiln dust, chemical absorbents, or garbage, and then
land filling the resultant sludge has not proven to be an acceptable management practice. Id.
at 146 (statement of George S. Kush).
68. Id. at 271 (statement of EPA).
In 1977, EPA conducted a study of 50 licensed land disposal sites, all using state of
the art technology, and found that 43, or 86% were leaking hazardous wastes into
[Vol. 34:37
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Although less than 1 percent of the total waste produced in the United
States is considered to be of a "hazardous ' 69 nature, the most serious solid
waste disposal threat is created by "hazardous waste ' '7o substances migrat-
ing from land-based dumpsites into the ocean environment. Therefore, the
interaction between hazardous and solid waste landfills has become a matter
of concern7" because
[t]o a much greater extent than is necessary or desirable, county
dumps and sanitary landfills have served as disposal sites for haz-
ardous wastes. Codisposal of hazardous wastes with municipal
solid wastes has created an overwhelming problem for local gov-
ernments, with approximately 360,000 solid waste disposal sites
across the country potentially receiving hazardous wastes.7
2
Hazardous wastes can be divided into seven categories: (1) inorganic chemi-
cal compounds containing toxic (heavy) metals, (2) inorganic chemicals not
the environment. Follow-up studies led EPA to conclude, in 1981, that hazardous
wastes placed in or on the land will very likely migrate from the site into our environ-
ment, even with the application of the best available technology.
Id. at 329 (statement of Rep. John B. Breaux).
69. CEQ REPORT, supra note 29, at 95.
70. The Resource Conservation and Recovery Act (RCRA), Pub. L. No. 94-580, 90 Stat.
2798 (1976) (codified at 42 U.S.C. §§ 6901-6987 (1982)) defines a "hazardous waste" as:
a solid waste, or combination of solid wastes, which because of its quantity, con-
centration, or physical, chemical, or infectious characteristics may-
(A) cause, or significantly contribute to an increase in mortality or an increase in
serious irreversible, or incapacitating reversible, illness; or
(B) pose a substantial present or potential hazard to human health or the environ-
ment when improperly treated, stored, transported, or disposed of, or otherwise
managed.
42 U.S.C. § 6903(5) (1982). A "solid waste" was defined by RCRA as:
any garbage, refuse, sludge from a waste treatment plant, water supply treatment
plant, or air pollution control facility and other discarded material, including solid,
liquid, semisolid, or contained gaseous material resulting from industrial, commer-
cial, mining, and agricultural operations, and from community activities, but does
not include solid or dissolved material in domestic sewage, or solid or dissolved
materials in irrigation return flows or industrial discharges which are point sources
subject to permits under section 1342 of Title 33, or source, special, nuclear, or by-
product material as defined by the Atomic Energy Act of 1954, as amended (68 Stat.
923) [42 U.S.C.A. § 2011 et seq.].
Id. § 6905(27).
71. 1983 Hazardous Waste Hearings, supra note 67, at 42 (statement of Rep. James J.
Florio). As a matter of fact, many of the Superfund sites were former solid waste dumps
where codisposal took place. Id. The problem of codisposal is two-fold. First, hazardous
wastes have been intermingled with ordinary solid wastes and treated as if they posed only
conventional solid waste risks. Second, codisposal of solid wastes and hazardous wastes in a
conventional landfill is risky because the landfill may not be designed or operated to mitigate
the threat created by improperly handled hazardous wastes. 1982 RCRA Hearings, supra note
25, at 398 (statement of Dr. Charles A. Johnson).
72. 1983 Hazardous Waste Hearings, supra note 67, at 563 (statement of Neil Potter).
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containing toxic metals, (3) organic chemicals containing toxic metals, (4)
organic chemical compounds not containing toxic metals, (5) biological
wastes, (6) flammable wastes, and (7) explosive wastes. 73 Although a spe-
cific chemical substance may fall into more than one category, the following
generalizations can be drawn regarding certain types of hazardous wastes:
The various toxic metals are largely the product of the mining,
the metallurgy, and the electroplating and metal-finishing indus-
tries. Nonmetal organics are mostly pesticides. Biological wastes
come primarily from two sources: pathological hospital wastes
and warfare agents. Contaminated organic solvents make up the
bulk of flammable wastes. Most explosive waste is obsolete ordi-
nance [sic] from the military and wastes from the explosives
industry.7 4
A technical inability to site or design hazardous waste landfills in a proper
manner has led to major problems regarding the persistent toxicity of chemi-
cals contained in these landfills.75 Sufficient scientific tools and analytical
models do not exist to accurately assess the suitability of potential sites.7 6 In
addition, several other technical and institutional factors prohibit the perpet-
ual containment of hazardous wastes in an ordinary landfill: 77 (1) hazard-
ous compounds disposed in dumps remain dangerous for periods that
typically exceed the life of "secure" landfills; 78 (2) toxic organic wastes bi-
odegrade very slowly, and "little is known about the toxicity of the by-prod-
ucts of degradation; ' 79 (3) "[t]he ability to build and maintain an effective
containment strategy for landfills is questionable;" 8 (4) "[l]eachate collec-
73. Andersen, supra note 23, at 639.
74. Id. at 639-40. It is apparent that: "[t]he dangers of hazardous wastes are very real
and often dramatic. Hazardous wastes can be toxic, carcinogenic, mutagenic, teratogenic, ra-
dioactive, flammable, explosive, biologically persistent, and can accumulate in living orga-
nisms." Wolf, supra note 2, at 467-68.
75. 1982 RCRA Hearings, supra note 25, at 198 (statement of Khristine L. Hall).
76. Id. "The many variables which can affect the success of landfill (e.g., permeability of
the soil, depth to groundwater, integrity of the impermeable layer, etc.) are difficult in them-
selves to evaluate; the interaction of the variables is thus nearly impossible to predict." Id.
77. Id. at 199.
78. Id. "[H]eavy metals such as lead and mercury remain hazardous forever, while the
performance life of a 'secure' landfill, even under the best conditions, is estimated at a maxi-
mum of 50-100 years." Id.
79. Id. at 199-200. "In some instances, chemical processes may actually increase toxic-
ity." Id. "Microbial methylation of mercury, for example, produces a more hazardous com-
pound than the inorganic metal." Id. at 200. In addition, "[1]andfills are an extremely tenuous
method of temporary storage of our hazardous wastes . . . . [T]he end products [of degrada-
tion] are often harmful, if not more so, than the wastes put into the landfill." Id. at 551
(statement of the Hazardous Waste Treatment Council).
80. Id. at 200 (statement of Khristine L. Hall). The EPA has acknowledged the threat of
untreated hazardous waste:
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tion systems are not 100% efficient;",8 1 (5) landfill monitoring wells are un-
able to detect migrating pollutants in most instances;82 and (6) perpetual
maintenance arrangements for most landfills, although "critically important
to ensure continued protection of public health for future decades,"83 are
painfully lacking.
While the large-scale degradation of surface waters has been reversed,
water quality data84 indicate that pollution from conventional and toxic pol-
lutants remains widespread,85 and according to the CEQ: "Concerted ef-
forts to control toxic pollutants have only just begun. Similarly, programs to
manage urban and agricultural runoff and other nonpoint sources are just
beginning. Even control of point source municipal and industrial dis-
charges, which have been underway for several years, is not yet complete.",
86
Hence, little progress in controlling nonpoint pollutant sources has been
made.87 Because the response to one environmental problem may contribute
to problems in another area,88 the regulatory approach to both point and
nonpoint sources must be examined and reassessed. 89 The solid waste prob-
lem will not disappear if it is ignored-the problem will only be exacerbated:
Pressures to use the oceans for disposal of garbage, raw sewage,
and sludge, industrial wastes, and spoils from the dredging of
harbors and rivers may intensify with growth in population and
development. Incidental pollution from run-off into rivers, bays,
There is good theoretical and empirical evidence that the hazardous constituents
which are placed in land disposal facilities very likely will migrate from the facility
into the broader environment. This may occur several years, even many decades,
after placement of the waste in the facility, but data and scientific prediction indicate
that, in most cases, even with the application of best available land disposal technol-
ogy, it will occur eventually.
Id. at 551 (statement of the Hazardous Waste Treatment Council).
81. Id. at 201 (statement of Khristine L. Hall).
82. Id.
83. Id. at 201-02.
84. The following is a list of the conventional indicators used in evaluating water quality
and nutrient concentration levels in coastal waters:
a. biochemical oxygen demand (BOD),
b. fecal coliform bacteria,
c. nitrates,
d. total nitrogen,
e. phosphates, and
f. total phosphorus.
CEQ REPORT, supra note 1, at 115-16.
85. Id. at 100.
86. Id.
87. CEQ REPORT, supra note 29, at 83.
88. It should be noted that "[t]he oceans, atmosphere, and land are interdependent: a
disturbance in one is inevitably reflected in the others." Comment, supra note 50, at 748.
89. CEQ REPORT, supra note 29, at 15.
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and estuaries, atmospheric fallout, and other sources can similarly
be expected to increase. Ironically, efforts to increase terrestrial
crop productivity through use of pesticides and fertilizers can lead
to a decline in the productivity of marine life when these chemicals
reach sensitive breeding areas. 90
B. Goals
Every country needs to adopt a solid waste action plan that is designed to:
a. restore public confidence by implementing a bona fide regu-
latory effort enforced by national authorities;
b. take into account aesthetic and ecological values and shift
the costs of safe waste disposal back to polluters;
c. manage waste in a technologically innovative manner and
create incentives that emphasize waste reduction and reuse; and
d. encourage the enactment of a comprehensive and integrated
approach toward remedying the overall problem of solid waste
disposal.
Perhaps the most insidious and pervasive complication associated with com-
bating solid waste pollution is the lengthy gestation period between improper
disposal practices and the onset of noticeable damage to public health and
the environment. 9'
According to a study conducted by the congressional Office of Technol-
ogy Assessment, land disposal methods, which are used for approximately
80% of all hazardous wastes generated by society, cannot adequately protect
the United States either in the near future or in future decades. 92 Public
awareness of this inability has generated considerable citizen opposition to
the expansion of waste service facilities. 93 Although this resistance to newer
and safer treatment plants may appear at first glance to be irrational, the
lack of citizen confidence in the intent and ability of governmental authori-
ties to adequately confront potentially life-threatening solid waste disposal
problems is an issue of legitimate public concern.94 The anxiety of the U.S.
90. Id. at 193.
91. Wolf, supra note 2, at 470.
92. 1983 Hazardous Waste Hearings, supra note 67, at 115 (statement of Joel S.
Hirschhorn). The EPA has estimated "that approximately ninety percent of currently pro-
duced wastes are disposed in an environmentally unsound manner." Note, Superfund: Con-
scripting Industry Support for Environmental Cleanup, 9 EcOLOGY L.Q. 524, 525-26 (1981)
[hereinafter cited as Industry Cleanup].
93. 1982 RCRA Hearings, supra note 25, at 64 (statement of Joel S. Hirschhorn).
94. Id. "Since both private, as well as municipal, landfills were often located in parcels of
land that were unsuitable for other forms of development, swamps, marshes, and wetlands,
their continued operation poses a real threat to the public health and the environment." Id. at
153 (statement of Kenneth F. Payne). Consequently, "[t]here are legitimate local concerns
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citizenry regarding waste treatment sites95 must be overcome with a bona
fide regulatory control effort enforced by authorities at all levels of govern-
ment. Consequently, implementing an effective and credible solid waste
management program must become the first goal of national policymakers.
Since pollutant control systems seldom create highly visible or tangible
benefits, the social utility of a pollution-free environment is often difficult to
assess.9 6 Political and economic factors frequently dominate the final deci-
sion on the methods to be utilized to dispose of unwanted substances.9 7
Both direct and indirect users of the land and ocean for waste disposal gen-
erate costs external to themselves that are borne by others.9 " Inadequate
regulation of waste substance disposal has contributed to the incomplete in-
ternalization of the total long-term costs of land disposal and has helped to
"keep land disposal costs artificially low in comparison to the costs of alter-
natives. ' 99 If decisionmakers considered the entire cost of land and ocean
disposal practices, as well as the resultant impact of marine pollution on the
quality of human life, the cost differential of environmentally protective con-
trols would prove less politically troublesome. The costs of cleaning up im-
properly disposed wastes and the harmful effects of such wastes on future
generations must be considered when making cost comparisons of the meas-
ures needed to build safe landfills."° Therefore, the second goal of national
regulatory policy must be to consider aesthetic and ecological values and to
shift the costs of safe waste disposal back to polluters.
Unless "cheap" landfill operators are required to upgrade the environ-
mental safety of their disposal methods, new treatment facilities and tech-
about leachate from landfills, ground water contamination, and pollution of drinking water
supplies." Id.
95. Wolf, supra note 2, at 482.
96. Waldichuk, Control of Marine Pollution: An Essay Review, 4 OCEAN DEV. & INT'L
L.J. 269, 283 (1977).
97. Id. at 277.
98. Id. at 276. These costs, called externalities or external diseconomies, must be ab-
sorbed eventually by society. Id.
The past inadequacy of hazardous waste regulation led to routine improper dispo-
sal and made the discarding of these wastes considerably cheaper for industry than
waste reduction or utilization. Over the years, improper, uncontrolled industrial
waste disposal was tantamount to a huge subsidy for industry to pollute, because the
cost of resulting environmental damage, injury to people and property, and remedial
measures was borne by victims and the general. public, rather than by waste
generators.
Wolf, supra note 2, at 529 n.320.
99. 1983 Hazardous Waste Hearings, supra note 67, at 115 (statement of Joel S.
Hirschhorn). Hazardous waste generators "have little economic incentive to dispose of wastes
safely," primarily due to the failure of a free market economy to impose the true costs of
proper waste management on waste disposers. Industry Cleanup, supra note 92, at 526.
100. See 1982 RCRA Hearings, supra note 25, at 48 (statement of Sen. John H. Chafee).
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niques will be unable to successfully compete.11 Unfortunately, the
"government has provided few incentives for industrial waste reduction and
reutilization," '° and research and development support for industrial waste
recovery and recycling technology has been insignificant.10 3 In addition,
state and federal waste management regulations have failed to make waste
growth abatement their paramount concern,'" even though the most effec-
tive way to attack a waste problem is to strike at its source."0 5 Technologi-
cally advanced industrial processes that reduce or eliminate the production
of hazardous waste by-products via recycling and resource recovery should
be encouraged whenever possible.' 06 As noted by Senator John Chafee, "[i]f
there ever was an area where an ounce of prevention is worth a pound of
cure, it is in . . . the landfills business."'0 7 Given the demonstrated persis-
tence and toxicity of many solid wastes, 0 8 the third regulatory goal must
strive to go beyond just regulating waste disposal and waste media; that is,
waste must be managed in a technologically innovative manner by creating
incentives that emphasize waste reduction and reuse.'0 9
The achievement of a comprehensive management plan for solid waste has
101. See 1983 Solid Waste Hearings, supra note 6, at 34 (statement of Kent Stoddard).
There is a widely-accepted principle that
[e]nvironmental regulations often serve as powerful inducements for developing
and applying new technologies; one of the purposes of. . . [regulation] should be to
encourage industries and municipalities to develop and adopt acceptable land-based
methods of disposal. Indeed, some economists view "technology forcing" as the pri-
mary function of environmental policy.
Dumping Sludge, supra note 32, at 426-27.
102. Wolf, supra note 2, at 529-30.
103. Id. at 531.
104. Id. at 539.
105. 1983 Hazardous Waste Hearings, supra note 67, at 525 (statement of Merilyn B.
Reeves). "The cost of cleanup and compensation is much greater than the cost of using the
more appropriate technology in the first place." 1983 Solid Waste Hearings, supra note 6, at
327 (statement of David J. Lennett).
106. 1983 Hazardous Waste Hearings, supra note 67, at 525 (statement of Merilyn B.
Reeves).
107. 1982 RCRA Hearings, supra note 25, at 48 (statement of Sen. John H. Chafee).
108. See Wolf, supra note 2, at 539.
109. NACOA REPORT, supra note 2, at 3; Wolf, supra note 2, at 539. The following are
the most desirable approaches to managing hazardous wastes according to EPA, in order of
priority:
* Minimize the amounts generated by modifying the industrial process.
* Transfer the wastes to another industry that can use them.
* Reprocess the wastes to recover energy or materials.
* Separate hazardous from nonhazardous wastes at the source, thus reducing the
costs of handling, transportation, and disposal.
. Incinerate the wastes or subject them to treatment that makes them nonhazard-
ous.
. Dispose of the wastes in a secure landfill (one that is located, designed, oper-
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been impaired by legislative and administrative fragmentation."' Regula-
tors should not be permitted to evaluate the environmental costs of alterna-
tive disposal methods solely on a case-by-case basis."' Since wastes do not
limit to one environmental medium the threat they pose to land, water, and
air resources, "the need for comprehensive laws to govern all aspects of haz-
ardous waste management" is compelling. "2 A systematic assessment of the
synergistic impact of all disposal sources and media, however, has been
largely ignored." 3 To achieve an acceptable economic and ecological bal-
ance, the regulation of solid waste disposal must be undertaken through a
multimedia management approach." 4 Hence, the fourth policy goal should
strive to enact a comprehensive and integrated method of remedying the
overall problem of solid waste disposal. Old theories espousing an "out of
sight, out of mind" management philosophy can no longer be allowed to
prevail. ' 5
C. Historical Background
1. U.S. Legislation Affecting Solid Wastes
a. An Overview of U.S. Legislation and Regulation
Since the disposal of solid waste materials has occurred on the land and its
subsurface, in the air, and in internal and international ocean waters, it is not
surprising that U.S. regulatory efforts have been primarily directed at con-
trolling specific pollutants and activities. 116 Accordingly, environmental
legislation promulgated during the late 1960s and throughout the 1970s has
ated, and monitored, even after it is closed, in a manner that protects life and the
environment).
CEQ REPORT, supra note 1, at 218.
110. In seeking to protect our natural resources, the Congress has moved to regulate
the disposal of our society's wastes. However, the end result of this labor has been
passage of a series of environmental statutes ... which regulate waste disposal in a
fragmented manner, with protections estab'ished for specific disposal mediums. This
fragmented approach has not always permitted a dispassionate, scientific assessment
of the risks and benefits associated with a variety of disposal options in particular
settings.
1982 Ocean Dumping Hearings, supra note 40, at 201-02 (statement of Mayor Edward I.
Koch, New York City).
I ll. Dumping Sludge, supra note 32, at 424.
112. 1982 RCRA Hearings, supra note 25, at 25 (statement of Sen. Hart).
113. Swanson & Devine, Ocean Dumping Policy, ENV'T, June 1982, at 14, 18.
114. See Dumping Sludge, supra note 32, at 419.
115. 1983 Hazardous Waste Hearings, supra note 67, at 334 (statement of Rep. John B.
Breaux).
116. See 1982 Ocean Dumping Hearings, supra note 40, at 150 (statement of Rep. Norman
E. D'Amours).
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"resulted in a disjointed process of waste management by medium." 117 The
principal legislative enactments affecting the handling and disposition of
solid wastes include the following legislation (grouped by pollution analysis
areas):
a. Marine Protection, Research, and Sanctuaries Act of 1972
(MPRSA);" 8
b. Rivers and Harbors Appropriations Act of 1899 (Refuse Act);" 9
c. Federal Water Pollution Control Act of 1972 (FWPCA); 120
d. Clean Water Act of 1977 (Clean Water Act); 12 1
e. Safe Drinking Water Act of 1974 (SDWA); 122
f. Clean Air Act Amendments of 1977;123
g. Toxic Substances Control Act of 1976 (TOSCA); 124
h. Hazardous Materials Transportation Act of 1975 (HMTA);125
i. Federal Environmental Pesticide Control Act of 1972 (FEPCA); 12 6
j. Solid Waste Disposal Act of 1965 (SWDA); 127
k. Resource Recovery Act of 1970 (RRA);128
1. Resource Conservation and Recovery Act of 1976 (RCRA);129 and
m. Comprehensive Environmental Response, Compensation and Liabil-
ity Act of 1980 (Superfund or Environmental Response Act). 131
117. NACOA REPORT, supra note 2, at 92-93.
118. 33 U.S.C. §§ 1401-1444 (1982).
119. Id. §§ 401-403.
120. Id. §§ 1251-1292.
121. Pub. L. No. 95-217, 91 Stat. 1566 (1977) (codified as amended in 13 U.S.C. § 1291
(1982); 16 U.S.C. §§ 1601, 1801 (1982); 42 U.S.C. §§ 1962, 4321 (1982); 43 U.S.C. §§ 1331,
1601 (1982); and scattered sections of 33 U.S.C. § 1251 (1982)).
122. 21 U.S.C. § 349 (1982); 42 U.S.C. §§ 201f, 300f-j(1) (1982).
123. Pub. L. No. 95-95, 91 Stat. 685 (1977) (codified in 15 U.S.C. § 792 (1982); 42 U.S.C.
§§ 7401-7642 (1982)). The Clean Air Act of 1955, 42 U.S.C. §§ 1857 - 1857c-9 (1982), was
completely revised by Pub. L. No. 95-95, 91 Stat. 685 (1977) and transferred to 42 U.S.C.
§§ 7401-7642 (1982).
124. 15 U.S.C. §§ 2601-2629 (1982).
125. 49 U.S.C. §§ 1801-1812 (1982).
126. 7 U.S.C. §§ 136-136y (1982) (amending the Federal Insecticide, Fungicide, and Ro-
denticide Act of 1947, 7 U.S.C. §§ 121-134 (1976)).
127. 42 U.S.C. §§ 3251-3259 (1976) (transferred to 42 U.S.C. §§ 6901-6987 (1982)).
RCRA replaced the Solid Waste Disposal Act of 1965, which regulated solid waste disposal.
In addition, RCRA also supplemented the Resource Recovery Act of 1970, infra note 128 and
accompanying text, which had authorized financial assistance for the construction of solid
waste treatment facilities and funds for related research.
128. Pub. L. No. 91-512, 84 Stat. 1227 (1970) (codified at 12 U.S.C. §§ 3251-3259 (1970)).
129. 42 U.S.C. §§ 6901-6987 (1982).
130. Pub. L. No. 96-510, 94 Stat. 2767 (1980) (codified at 42 U.S.C. §§ 9601-9657 (1982)).
Although the "Environmental Response Act" would be a more appropriate short form, the
"Superfund" designation is the predominant form used by commentators. One caveat regard-
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In 1972, Congress recognized that unregulated ocean dumping caused po-
tential damage to ocean resources, the marine environment, and the public
health and welfare, as well as a reduction in amenities.' 3 ' Accordingly,
Congress enacted MPRSA to prohibit the dumping of dangerous wastes and
to license the disposal of other substances 132 in the territorial sea or contigu-
ous zone of the United States.'33 Pursuant to title I to MPRSA, the Admin-
istrator of EPA was empowered to designate sites where ocean dumping
would be permitted or prohibited.134 Title II of MPRSA required the Secre-
tary of Commerce to institute a comprehensive and continuing program to
monitor and research the environmental impact of ocean dumping activi-
ties. 135 Although no specific deadline was originally set by MPRSA for the
termination of ocean dumping operations, Congress expected that such ac-
tivities would be sharply reduced or eliminated in an expeditious fashion.
136
Following its formulation, the regulatory program adopted and imple-
mented by EPA pursuant to MPRSA (especially for sewage sludge dump-
ing) was criticized as being overly protective of the ocean. 137 Consequently,
decisionmakers were pressured to adopt a more strategic approach, balanc-
ing the full range of environmental, social, and fiscal implications regarding
ing the use of the term "Superfund" is that it is easy to confuse the "U.S. Superfund" with
several international pollution funds that have been established and that are sometimes re-
ferred to as international "Superfunds."
131. 33 U.S.C. § 1401(a) (1982). Two specific objectives directed the enactment of title I of
MPRSA: (1) to regulate, as much as possible, all disposal of wastes in ocean waters; and (2) to
strictly limit or prevent any dumping that "would adversely affect human health, welfare, or
amenities, or the marine environment, ecological systems, or economic potentialities." 33
U.S.C. § 1401(b) (1982).
132. As defined by MPRSA:
'Material' means matter of any kind or description, including, but not limited to,
dredged material, solid waste, incinerator residue, garbage, sewage, sewage sludge,
munitions, radiological, chemical, and biological warfare agents, radioactive materi-
als, chemicals, biological and laboratory waste, wreck or discarded equipment, rock,
sand, excavation debris, and industrial, municipal, agricultural, and other waste; but
such term does not mean sewage from vessels within the meaning of section 1322 of
this title. Oil within the meaning of section 1321 of this title shall be included only to
the extent that such oil is taken on board a vessel or aircraft for the purpose of
dumping.
33 U.S.C. § 1402(c) (1982).
133. See Dumping Dilemma, supra note 5, at 904.
134. 33 U.S.C. § 1412(a) (1982); see 40 C.F.R. §§ 222.3-.4 (1982).
135. 33 U.S.C. § 1441(a) (1982). The research activities were directed at: (1) the conse-
quences of overfishing; (2) the long-range effects of pollution; and (3) the man-induced changes
in ocean ecosystems. Id. § 1442(a) (1982).
136. Dumping Sludge, supra note 32, at 402.
137. Id. at 395.
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ocean waste disposal. 138 To provide for these other considerations, subse-
quent legislation increased the restrictive regulation of land disposal prac-
tices, which in turn, could result in increased utilization of the ocean as a
host medium for wastes.' 39
Pursuant to the Refuse Act, the discharge of "refuse matter of any kind or
description whatever" into the navigable waters of the United States (or the
tributaries thereof) was prohibited without the permission of the U.S. Army
Corps of Engineers (Corps)."4 Several limitations, however, restricted the
seemingly broad scope of the Refuse Act's protective penumbra. Street and
sewer runoff, as well as dredge spoils from public works projects, were ex-
plicitly exempted from regulatory coverage. 4 ' Furthermore, the Corps has
consistently limited the application of the Refuse Act to encompass only
138. Spirer, The Ocean Dumping Deadline: Easing the Mandate Millstone, 11 FORDHAM
URB. L.J. 1, 48 (1982).
139. See NACOA REPORT, supra note 2, at 101. Such a policy shift undermines the
orginal intent of Congress to restrict ocean dumping activities under MPRSA and has been
called "a betrayal of congressional trust" and a "devastating blow" to attempts to stop harmful
dumping activities. Dumping Sludge, supra note 32, at 422.
140. 33 U.S.C. § 407 (1982). The full text of section 407 of the Refuse Act provides that:
It shall not be lawful to throw, discharge, or deposit, or cause, suffer, or procure to
be thrown, discharged, or deposited either from or out of any ship, barge, or other
floating craft of any kind, or from the shore, wharf, manufacturing establishment, or
mill of any kind, any refuse matter of any kind or description whatever other than
that flowing from streets and sewers and passing therefrom in a liquid state, into any
navigable water of the United States, or into any tributary of any navigable water
from which the same shall float or be washed into such navigable water; and it shall
not be lawful to deposit, or cause, suffer, or procure to be deposited material of any
kind in any place on the bank of any navigable water, or on the bank of any tributary
of any navigable water, where the same shall be liable to be washed into such naviga-
ble water, either by ordinary or high tides, or by storms or floods, or otherwise,
whereby navigation shall or may be impeded or obstructed: Provided, That nothing
herein contained shall extend to, apply to, or prohibit the operations in connection
with the improvement of navigable waters or construction of public works, consid-
ered necessary and proper by the United States officers supervising such improve-
ment or public work: And provided further, That the Secretary of the Army,
whenever in the judgment of the Chief of Engineers anchorage and navigation will
not be injured thereby, may permit the deposit of any material above mentioned in
navigable waters, within limits to be defined and under conditions to be prescribed by
him, provided application is made to him prior to depositing such material; and
whenever any permit is so granted the conditions thereof shall be strictly complied
with, and any violation thereof shall be unlawful.
Id. (emphasis in original).
141. Id. "Although the Refuse Act specifically exempted sewage from its coverage, it was
gradually expanded by the courts from covering wood scraps and garbage thrown from ships
to include oil, industrial wastes, creamery wastes, coal mine discharges, dissolved metals,
sulfates, and acids (even though 'in a liquid state'), and asbestos-containing taconite tailings."
NACOA REPORT, supra note 2, at 17.
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those waste deposits that would obstruct or impede navigational mobility. ,42
Consequently, the Corps has not used its statutory power to discourage
marine pollution per se.'
43
The FWPCA supplanted most of the Refuse Act'" and complemented
MPRSA by regulating all discharges into those navigable waters that lay
landward of the U.S. territorial sea.' 4 ' For example, the definition of "pol-
lutants" regulated by FWPCA is almost coextensive with those "materials"
covered under MPRSA, and similar criteria have been applied to evaluate
permit applications.' 4 6 These two statutes, however, differ in several signifi-
cant respects. 147 To issue a permit under MPRSA, EPA must determine
that ocean "dumping" will not unreasonably "degrade or endanger human
health, welfare, or amenities,"' 4 and also evaluate the need for the proposed
dumping.' 9 By comparison, the factors listed in FWPCA are not desig-
nated as "criteria" but are merely "considerations."' 5 ° The standards estab-
lished by this terminology, therefore, are ambiguous at best.' 5 ' Finally,
EPA was mandated, pursuant to FWPCA, to develop effluent guidelines for
limiting industrial discharges.' 5 2 Congress hoped that, under this provision,
142. Lumsdaine, supra note 41, at 758.
143. Id. Even if the Corps chose to rigorously enforce pollution prohibitions, the reach of
its power to do so would not extend beyond "the territorial seas of the United States, where
most dumping actually occurs." Id. at 759.
144. NACOA REPORT, supra note 2, at 17.
145. Id. at 7. "These similarities help ensure that the national program to abate all water
pollution will be internally consistent; banning ocean dumping of a certain material would
have little effect if its discharge into ocean-bound rivers were not prohibited." Lumsdaine,
supra note 41, at 763.
146. Id. Compare 33 U.S.C. § 1402(c) (1982), supra note 132, with 33 U.S.C. § 1362(b)
(1982):
The term 'pollutant' means dredged spoil, solid waste, incinerator residue, sewage,
garbage, sewage sludge, munitions, chemical wastes, biological materials, radioactive
materials, heat, wrecked or discarded equipment, rock, sand, cellar dirt and indus-
trial, municipal, and agricultural waste discharged into water. This term does not
mean (A) 'sewage from vessels' within the meaning of section 1322 of this title; or (B)
water, gas, or other material which is injected into a well to facilitate production of
oil or gas, or water derived in association with oil or gas production and disposed of
in a well, if the well used either to facilitate production or for disposal purposes is
approved by authority of the State in which the well is located, and if such State
determines that such injection or disposal will not result in the degradation of ground
or surface water resources.
147. Schenke, The Marine Protection, Research, and Sanctuaries Act: The Conflict Be-
tween Marine Protection and Oil and Gas Development, 18 Hous. L. REV. 987, 995-96
(1981).
148. Id. at 996; 33 U.S.C. § 1412(a) (1982).
149. Id.
150. Schenke, supra note 147, at 996.
151. Id. at 997.
152. CEQ REPORT, supra note 29, at 79.
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EPA control over industrial discharges from point sources actually would
decrease the toxicity of waste substances reaching the ocean.' 53 Since this
goal was not achieved, passage of the Clean Water Act was necessary.
The Clean Water Act mandated that EPA "restore and maintain the
chemical, physical, and biological integrity of the Nation's waters"' 154 by es-
tablishing "water quality criteria for the development of water quality stan-
dards, technology based effluent limitation guidelines, pretreatment
standards, new source performance standards, and a national permit pro-
gram to regulate the discharge of pollutants."' 5 5 The Act also contained
provisions that: (1) required the best available technology be utilized by dis-
charge applicants to prevent water pollution; (2) encouraged conservation of
nutrients and other natural resources; and (3) established maximum levels
for pollutants. 15 6 Facilities discharging wastes directly into U.S. waters were
obligated to obtain an EPA permit. '"
Although urban and agricultural runoff was identified as a priority prob-
lem, Congress gave EPA no authority under the Clean Water Act to regu-
late the pollution caused by nonpoint sources. This lapse in coverage was
caused primarily by the fact that Congress did not view nonpoint-source
pollution as a federal responsibility. 5 ' One result of this congressional pol-
icy was that the Clean Water Act shifted the focus of EPA's pollution "con-
trol efforts away from conventional pollutants such as suspended solids and
oxygen-demanding materials to toxic pollutants such as chlorinated solvents,
pesticides, and metals."1
59
Under SDWA, national standards for drinking water supplies were
promulgated, and the administration of these standards was delegated pri-
marily to the individual states. '6 Unlike other environmental statutes regu-
lating the discharge of pollutants the SDWA requirements were intended to
enhance the aesthetic aspects of U.S. waters as well as their quality.161 The
SDWA was the only federal effort to control pollution of groundwater re-
153. Dumping Dilemma, supra note 5, at 877. "By reducing the quantities of pollutants,
especially toxic ones, which enter such waste streams as sewers and rivulets, the toxicity of
dredge spoils and sewage sludge will be significantly diminished." Id.
154. 33 U.S.C. § 1251(a) (1982).
155. CEQ REPORT, supra note 35, at 79.
156. Note, Strict Liability for Generators, Transporters, and Disposers of Hazardous
Wastes, 64 MINN. L. REV. 949, 954-55 (1980) [hereinafter cited as Strict Liability for Wastes].
157. CEQ REPORT, supra note 29, at 81.
158. Id. at 83.
159. Id. at 79.
160. 42 U.S.C. § 300g-2 (1982).
161. Strict Liability for Wastes, supra note 156, at 955.
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sources. 162 The Act mandated a uniform, systematic sampling program, and
required notification of consumers if a water system failed to meet minimum
quality requirements. 163 Underground injection wells, often used to dispose
of hazardous wastes, also came under SDWA auspices." 64 With regard to
state regulatory programs, SDWA required EPA to establish minimum stan-
dards that would "prevent underground injection which endanger[ed] drink-
ing water sources." 16' However, both groundwater utilized for industrial or
agricultural purposes and well "systems" supplying water to fewer than
twenty-five persons were exempt from SDWA requirements.
66
A nationally uniform monitoring network for reporting air quality levels
also was created.' 67 In enacting the Clean Air Act Amendments of 1977,
Congress was especially cognizant of the danger to public health and welfare
arising from contaminated air.' 6 8 Therefore, the protection and enhance-
ment of air resources through a national research and development program
served as the focal point of congressional action to prevent and control air
pollution.169 Pursuant to title I of the Act, EPA was assigned the responsi-
bility of setting three types of nationwide standards: (1) National Ambient
Air Quality Standards, "which define the maximum concentrations of cer-
tain air pollutants allowable in ambient air in order to protect public health
162. NACOA REPORT, supra note 2, at 33. "Groundwater was specifically exempted
from coverage under the FWPCA." Id.
163. Strict Liability for Wastes, supra note 156, at 955.
164. 42 U.S.C. § 300h-I (1982).
Deep well injection is used most frequently to dispose of large quantities of aque-
ous wastes, including oily waste waters, acids, alkalis and inorganic brines. Fre-
quently it is seen as the most practical, environmentally safe and economical method
for disposal of inorganic salt solutions or for wastes with a high content of chlorin-
ated hydrocarbons, which are not easily destroyed with currently available methods.
Deep well injection also is preferred for aqueous organic wastes such as formalde-
hyde or acetone solutions which do not absorb well on activated carbon and are very
difficult to treat.
1983 Solid Waste Hearings, supra note 6, at 155 (statement of John Mobley).
165. 42 U.S.C. § 300h(b)(1) (1982). According to the SDWA:
Underground injection endangers drinking water sources if such injection may re-
sult in the presence in underground water which supplies or can reasonably be ex-
pected to supply any public water system of any contaminant, and if the presence of
such contaminant may result in such system's not complying with any national pri-
mary drinking water regulation or may otherwise adversely affect the health of
persons.
Id. § 300h(d)(2).
166. NACOA REPORT, supra note 2, at 33.
167. CEQ REPORT, supra note 35, at 18.
168. 42 U.S.C. § 7401(a)(2) (1982). "[ljnjury to agricultural crops and livestock, damage
to and the deterioration of property, and hazards to air and ground transportation" received
express recognition by Congress. Id.
169. Id. § 7401(b)(l)-(b)(2).
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and welfare;"' 7° (2) New Source Performance Standards, "which establish
allowable emissions limitations for different kinds of stationary sources;"' 17 1
and (3) National Emissions Standards for Hazardous Air Pollutants "for
which no ambient air quality standards exist."' 172 Title II of the Act granted
EPA "standard-setting, program development, and oversight responsibilities
regarding the prevention and control of air emissions from mobile
sources." 1
73
In addition, specialized statutes have been enacted to regulate wastes and
are generally tailored toward regulating hazardous or toxic substances. For
example, TOSCA created regulatory control over existing and newly devel-
oped chemicals and empowered EPA to limit or prohibit the manufacture,
processing, distribution, use, and disposal of chemical substances that pos-
sess an unreasonable risk of harm to the environment or to public health. 174
Unreasonably dangerous chemicals would be subjected to special handling
requirements and potentially to EPA seizures or bans. 17  Furthermore,
prior to marketing a new chemical product, corporations were required to
notify the EPA of the anticipated effects of the substance on humans. 176
Additionally, HMTA authorized the Department of Transportation "to de-
velop criteria for labeling, shipping, and handling of hazardous materi-
als."' 17 7 Finally, FEPCA was enacted to control the flow of pesticides into
U.S. waterways. 178
In 1965, "[flederal concern for inept solid waste disposal practices was
first enunciated" through SWDA. 17 9 Under SWDA, the Secretary of
Health, Education, and Welfare (HEW) was empowered to conduct and to
encourage research activities that would solve solid waste disposal
problems.' 80 Naturally, the successor organization to HEW, the Depart-
ment of Health and Human Services, has the same authority. In addition,
Congress provided financial assistance for state and interstate agencies to
facilitate local and regional planning. 8 The RRA of 1970, in amending
170. CEQ REPORT, supra note 35, at 73.
171. Id.
172. Id.
173. Id.
174. 15 U.S.C. § 2605 (1982); see Strict Liability for Wastes, supra note 156, at 954.
175. 15 U.S.C. § 2605(a) (1982); see Strict Liability for Wastes, supra note 156, at 954.
176. 15 U.S.C. § 2604(a)-(b) (1982).
177. Strict Liability for Wastes, supra note 156, at 956.
178. 7 U.S.C. § 136 (1982).
179. Management Solution, supra note 20, at 138.
180. Andersen, supra note 23, at 641.
181. See id. at 642. The primary purposes of the SWDA were two-fold:
(1) to initiate a national research and development program relating to solid waste
disposal, including studies directed toward conserving natural resources and recover-
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SWDA, expanded federal control over solid waste disposal practices"8 2 and
shifted the law's emphasis from disposal of municipal wastes to the recovery
of resources from such wastes.18 3 "However, the basic philosophy of the
1965 Act, that the federal government should play an advisory, and not a
regulatory role, remained unchanged."'
184
By 1976, the problem of managing hazardous wastes in an environmen-
tally sound manner became the object of national concern, and Congress was
prompted to respond by enacting RCRA. 8 5 "[T]o identify and clean up
abandoned and inactive dumpsites-the legacy of unsound hazardous waste
disposal," Congress passed the "Superfund" legislation in 1980, which
granted to EPA the authority and the resources necessary to systematically
clean up hazardous substance spills and abandoned dumpsites.'8 6 An analy-
sis of the key provisions of RCRA and the Superfund follows.
b. The RCRA and the Superfund
The RCRA was enacted to finally "close the circle of environmental con-
trol begun earlier with regulatory control of emissions and discharges of con-
taminants to air, water, and the oceans."' 8 7 Through a comprehensive
ing and utilizing potential resources in solid wastes and (2) to provide technical and
financial assistance to State and local governments and interstate agencies in plan-
ning, developing, and conducting solid waste disposal programs.
H.R. REP. No. 899, 89th Cong., 1st Sess. 11, reprinted in 1965 U.S. CODE CONG. & AD.
NEws 3608, 3618-19; see Management Solution, supra note 20, at 138-39.
182. Anderson, supra note 23, at 642. Pursuant to the RRA of 1970:
Research and development was expanded to include more emphasis on recycling,
and the Act required studies on various aspects of the solid waste problem. Munici-
pal and intermunicipal agencies were made eligible to receive grants for planning and
building demonstration projects for resource recovery systems. Because of a need for
more skilled personnel, grants were made available for training programs. Further,
the Secretary was directed to submit to Congress a comprehensive report and plan
for the creation of a system of national disposal sites for the storage of hazardous
wastes.
Id. (footnotes omitted).
183. CEQ REPORT, supra note 35, at 117.
184. Andersen, supra note 23, at 642.
185. CEQ REPORT, supra note 35, at 117. The original congressional response to the
problem of hazardous wastes was the RCRA. "It provides for the establishment of broad
national programs for the regulation of hazardous wastes, starting with the generation,
through transportation, storage, and treatment right up through disposal." 1983 Solid Waste
Hearings, supra note 6, at 3 (statement of Sen. Chafee).
186. CEQ REPORT, supra note 1, at 214.
187. Rosbe, RCRA and Regulation of Hazardous and Nonhazardous Solid Wastes-Clos-
ing the Circle of Environmental Control, 35 Bus. LAW. 1519, 1519 (1980). As noted by the
NACOA:
With the implementation of legislation passed in 1970 and 1972 beginning to force
disposers of wastes out of the ocean and the inland waters of the United States and
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legislative scheme "governing the package, labeling, transportation, and dis-
posal '8 of all substances designated as 'hazardous' to human health or the
environment," Congress sought to regulate hazardous waste from "its cradle
to its grave."1 8 9  The provisions of RCRA were divided into several
components:
a. Subchapter I summarized congressional findings and
objectives;' 90
b. Subchapter II established the Office of Solid Waste and
"Resource Recovery and Conservation Panels";
19 1
c. Subchapter III extended federal regulatory authority over
hazardous waste management; 92
d. Subchapter IV created federal guidelines for state and re-
gional solid waste plans; 93
e. Subchapter V enumerated the responsibilities of the Secre-
tary of Commerce in developing and encouraging resource recov-
ery practices;' 94
f. Subchapter VI listed the duties of federal agencies pursuant
to the RCRA;' 95
g. Subchapter VII contained miscellaneous provisions;' 96
h. Subchapter VIII authorized research, development, demon-
stration, and informational activities.' 97
Among the policy findings made in Subchapter I regarding solid waste, 1
98
regulating the use of incineration to protect our atmosphere, the land and its associ-
ated groundwater resources became the media of choice for waste disposal. Because
of a general absence of regulation for disposal of wastes on land, several land-based
disposal sites have been receiving much of the wastes that were once affected by the
MPRSA and FWPCA. In 1976, to close 'the last remaining loophole in environmen-
tal law,' Congress passed the Resource Conservation and Recovery Act (RCRA).
NACOA REPORT, supra note 2, at 28.
188. RCRA defines "disposal" as the "discharge, deposit, injection, dumping, spilling,
leaking, or placing of any solid waste or hazardous waste into or on any land or water so that
such solid waste or hazardous waste or any constituent thereof may enter the environment or
be emitted into the air or discharged into any waters, including ground waters." 42 U.S.C.
§ 6903(3) (1982).
189. NACOA REPORT, supra note 2, at 28.
190. 42 U.S.C. §§ 6901-6907 (1982).
191. Id. §§6911-6913.
192. Id. §§ 6921-6934.
193. Id. §§ 6941-6949.
194. Id. §§ 6951-6956.
195. Id. §§ 6961-6964.
196. Id. §§ 6971-6979.
197. Id. §§ 6981-6987.
198. For the purposes of this analysis, an extensive examination of each subchapter would
be impracticable and unnecessary. Therefore, an analysis of the key provisions of subchapters
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Congress noted the "rising tide of consumer goods and their changing char-
acter, the nation's economic and population growth, and the increasing con-
centration of our population in metropolitan areas."' 99 Given the mounting
health and environmental problems associated with the land disposal of solid
wastes, 2° Congress asserted that alternative waste management methods
must be developed expeditiously.2 ° ' In addition, the opportunities provided
by implementing available solid waste treatment technologies to generate re-
III and IV will be emphasized along with highlights from several other relatively important
subchapters.
199. Andersen, supra note 23, at 647. Congress expressly recognized:
(1) that the continuing technological progress and improvement in methods of
manufacture, packaging, and marketing of consumer products has resulted in an
ever-mounting increase, and in a change in the characteristics, of the mass material
discarded by the purchaser of such products;
(2) that the economic and population growth of our Nation, and the improve-
ments in the standard of living enjoyed by our population, have required increased
industrial production to meet our needs, and have made necessary the demolition of
old buildings, the construction of new buildings, and the provision of highways and
other avenues of transportation, which, together with related industrial, commercial,
and agricultural operations, have resulted in a rising tide of scrap, discarded, and
waste materials;
(3) that the continuing concentration of our population in expanding metropolitan
and other urban areas has presented these communities with serious financial, man-
agement, intergovernmental, and technical problems in the disposal of solid wastes
resulting from the industrial, commercial; domestic, and other activities carried on in
such areas; ....
42 U.S.C. § 6901(a)(l)-(3) (1982).
200. In enacting RCRA, Congress found that:
(1) although land is too valuable a national resource to be needlessly polluted by
discarded materials, most solid waste is disposed of on land in open dumps and sani-
tary landfills;
(2) disposal of solid waste and hazardous waste in or on the land without careful
planning and management can present a danger to human health and the environ-
ment;
(3) as a result of the Clean Air Act [42 U.S.C. §§ 7401-7642], the Water Pollution
Control Act [33 U.S.C.A. §§ 1251-1292], and other Federal and State laws respect-
ing public health and the environment, greater amounts of solid waste (in the form of
sludge and other pollution treatment residues) have been created. Similarly, inade-
quate and environmentally unsound practices for the disposal or use of solid waste
have created greater amounts of air and water pollution and other problems for the
environment and for health;
(4) open dumping is particularly harmful to health, contaminates drinking water
from underground and surface supplies, and pollutes the air and the land;
(5) hazardous waste presents, in addition to the problems associated with non-
hazardous solid waste, special dangers to health and requires a greater degree of
regulation than does non-hazardous solid waste; . . ..
42 U.S.C. § 6902(b)(l)-(5) (1982).
201. Id. § 6901(b)(6). Congress acknowledged that "many of the cities in the United States
will be running out of suitable solid waste disposal sites within five years unless immediate
action is taken .... " Id.
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usable materials 20 2 and energy 203 were expressly recognized by Congress.
To achieve these goals, RCRA was enacted with the dual objectives of
promoting public health and environmental protection as well as conserving
valuable natural and energy resources by:
(1) providing technical and financial assistance to state and lo-
cal governments and interstate agencies for the development of
solid waste management plans (including resource recovery and re-
source conservation systems) that will promote improved solid
waste management techniques (including more effective organiza-
tional arrangements), new and improved methods of collection,
separation, and recovery of solid waste, and the environmentally
safe disposal of nonrecoverable residues;
(2) providing training grants in occupations involving the de-
sign, operation, and maintenance of solid waste disposal systems;
(3) prohibiting future open dumping on the land and requiring
the conversion of existing open dumps to facilities that do not pose
a danger to the environment or to health;
(4) regulating the treatment, storage, transportation, and dispo-
sal of hazardous wastes which have adverse effects on health and
the environment;
(5) providing for the promulgation of guidelines for solid waste
collection, transport, separation, recovery, and disposal practices
and systems;
(6) promoting a national research and development program for
improved solid waste management and resource conservation tech-
niques, more effective organizational arrangements, as well as new
and improved methods of collection, separation, recovery, and re-
cycling of solid wastes and environmentally safe disposal of
nonrecoverable residues;
(7) promoting the demonstration, construction, and application
of solid waste management, resource recovery, and resource con-
202. Congress recognized that: "(1) millions of tons of recoverable material which could
be used are needlessly buried each year; (2) methods are available to separate usable materials
from solid waste; and (3) the recovery and conservation of such materials can reduce the de-
pendence of the United States on foreign resources and reduce the deficit in its balance of
payments." Id. § 6901(c) (1982).
203. With regard to the energy potential of solid wastes, Congress concluded that:
(I) solid waste represents a potential source of solid fuel, oil, or gas that can be
converted into energy; (2) the need exists to develop alternative energy sources for
public and private consumption in order to reduce our dependence on such sources
as petroleum products, natural gas, nuclear and hydroeletric generation; and (3)
technology exists to produce usable energy from solid waste.
Id. § 6091(d) (1982).
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servation systems that preserve and enhance the quality of air,
water, and land resources; and
(8) establishing a cooperative effort among the Federal, State,
and local governments and private enterprise in order to recover
valuable materials and energy from solid waste.
2 °4
Although waste collection and disposal responsibilities remained essentially
the function of state, regional, and municipal authorities, federal leadership
in developing new guidelines for solid waste management, reduction, recla-
mation, and disposal practices finally became a national responsibility.2"5
By establishing a separate Office of Solid Waste, Subchapter II placed
"solid waste management on the same level as regulation of air and water
pollution."20 6 Pursuant to this section, EPA was vested with the authority
to enact regulations, to provide state and regional authorities with financial
and technical assistance, and to consult with other agencies in the study of
solid waste management methods.20 ' By establishing Resource Recovery
and Conservation Panels, composed of technical, financial, and marketing
204. Id. § 6902 (1982); see CEQ REPORT, supra note 35, at 118.
205. 42 U.S.C. § 6901(b)(4) (1982). As previously noted, not all solid waste management
problems fall within the coverage of RCRA. For example, radioactive wastes, domestic sew-
age, point-source irrigation, and industrial discharges are not governed by RCRA. Id.
§ 6903(27); Andersen, supra note 23, at 649. RCRA enumerated several guidelines EPA
should consider that would:
(1) provide a technical and economic description of the level of performance that
can be attained by various available solid waste management practices (including
operating practices) which provide for the protection of the public health and the
environment:
(2) not later than two years after October 21, 1976, describe levels of performance,
including appropriate methods and degrees of control, that provide at a minimum for
(A) protection of public health and welfare; (B) protection of the quality of ground
waters and surface waters from leachates; (C) protection of the quality of surface
waters from runoff through compliance with effluent limitations under the Federal
Water Pollution Control Act, as amended [33 U.S.C. §§ 1251-1292]; (D) protection
of ambient air quality through compliance with new source performance standards
or requirements of air quality implementation plans under the Clean Air Act, as
amended [42 U.S.C.A. §§ 7401-7642]; (E) disease and vector control; (F) safety; and
(G) aesthetics; and
(3) provide minimum criteria to be used by the States to define those solid waste
management practices which constitute the open dumping of solid waste or hazard-
ous waste and are to be prohibited under subchapter IV of this chapter.
Where appropriate, such suggested guidelines also shall include minimum infor-
mation for use in deciding the adequate location, design, and construction of facilities
associated with solid waste management practices, including the consideration of re-
gional, geographic, demographic, and climatic factors.
42 U.S.C. § 690 7 (a) (1982).
206. Andersen, supra note 23, at 649.
207. Id.
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specialists that provide free expertise to states and municipalities,2"' Sub-
chapter II was also designed to address the interdisciplinary nature of solid
waste management problems.20 9
Subchapter III of RCRA assigned a direct regulatory role over hazardous
wastes to the federal government-a role traditionally considered to involve
only local authorities. 1° Comprehensive federal and state controls over
hazardous wastes were established, that required: (1) the identification and
listing of hazardous wastes; 2' 1 (2) the promulgation of standards that regu-
late hazardous waste generators and transporters and simultaneously protect
human health and the environment; 21 2 (3) the enactment of standards gov-
erning the owners and operators of hazardous waste treatment, storage, and
disposal facilities;2 13 (4) the establishment of a permit system to control the
treatment, storage, and disposal of hazardous wastes; 2 14 (5) the authoriza-
tion of state hazardous waste programs in lieu of the federal program;21 5 (6)
the inspection of hazardous waste handlers, that is, the generators, the trans-
208. 42 U.S.C. § 6913 (1982).
209. Andersen, supra note 23, at 649.
210. Id. at 650.
211. 42 U.S.C. § 6921 (1982). The criteria for identifying and listing a waste as "hazard-
ous" include the "toxicity, persistence, and degradability in nature, potential for accumulation
in tissue, and other related facts such as flammability, corrosiveness, and other hazardous
characteristics." Id. § 6921(a).
212. Id. §§ 6922-6923. These provisions must include standards for recordkeeping and la-
beling, containers, disclosure of chemical composition, use of a manifest system, and the sub-
mission of reports to EPA. Id.
213. Id. § 6924. The standards shall include, but need not be restricted to, requirements
for:
(1) maintaining records of all hazardous wastes identified or listed under this
chapter which is treated, stored, or disposed of, as the case may be, and the manner
in which such wastes were treated, stored, or disposed of,
(2) satisfactory reporting, monitoring, and inspection and compliance with the
manifest system referred to in section 6922(5) of this title;
(3) treatment, storage, or disposal of all such waste received by the facility pursu-
ant to such operating methods, techniques, and practices as may be satisfactory to
the Administrator;
(4) the location, design, and construction of such hazardous waste treatment, dis-
posal, or storage facilities;
(5) contingency plans for effective action to minimize unanticipated damage from
any treatment, storage, or disposal of any such hazardous waste;
(6) the maintenance of operation of such facilities and requiring such additional
qualifications as to ownership, continuity of operation, training for personnel, and
financial responsibility as may be necessary or desirable; and
(7) compliance with the requirements of section 6925 of this title respecting per-
mits for treatment, storage, or disposal.
Id.
214. Id. § 6925.
215. Id. § 6926.
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porters, and the facilities where hazardous wastes had been or would be
stored;216 and (7) the enforcement of EPA regulations via civil and criminal
sanctions.217
Since enactment of RCRA, considerable attention has been focused on the
hazardous waste provisions of Subchapter III. Implementation of the regu-
latory program envisioned by RCRA has demonstrated that the struggle to
achieve a comprehensive hazardous waste management plan has been one of
unparalleled scope and complexity.21 ' Since "[the distinctions between
solid and hazardous waste management are not clearly drawn, ' 2 19 the provi-
sions of Subchapter III of RCRA cannot be isolated from those sections
dealing with solid waste disposal-"[t]he two issues are inextricably inter-
twined, and must be dealt with comprehensively., 221
Another of the primary goals of RCRA was to encourage and assist the
individual states in planning a comprehensive program for managing non-
hazardous solid wastes.22' Subchapter V of RCRA provided technical and
financial aid to those states engaged in developing environmentally sound
disposal methods that conserve and maximize the use of valuable re-
sources. 222 Pursuant to federal guidelines,223 each state seeking authoriza-
tion of its plan must meet minimum requirements that emphasize the closing
or upgrading of all existing open dumps and that prohibit the formation of
216. Id. § 6927.
217. Id. § 6928.
218. See 1983 Solid Waste Hearings, supra note 6, at 530 (statement of the National Feder-
ation of Independent Business).
219. 1983 Hazardous Waste Hearings, supra note 67, at 563 (statement of Neal Potter).
220. Id. at 564.
221. CEQ REPORT, supra note 35, at 120.
222. Id. at 119; see 42 U.S.C. § 6941 (1982).
223. Guidelines for approval of state management plans must consider:
(1) the varying regional, geologic, hydrologic, climatic, and other circumstances
under which different solid waste practices are required in order to insure the reason-
able protection of the quality of the ground and surface waters from leachate contam-
ination, the reasonable protection of the quality of the surface waters from surface
runoff contamination, and the reasonable protection of ambient air quality;
(2) characteristics and conditions of collection, storage, processing, and disposal
operating methods, techniques and practices, and location of facilities where such
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new open dumps. 2 2 4
Subchapter V of RCRA directed the Secretary of Commerce to encourage
the development of new markets and uses for recycled materials.2 25 Sub-
chapter VI subjected federal facilities engaged in solid waste management or
disposal practices to all federal, state, and local regulatory requirements.22 6
In addition, federal procurement practices were to be altered to encourage
the use of recycled materials.227 Finally, a research, development, demon-
stration, and information program supervised by EPA was mandated pursu-
ant to Subchapter VIII.2 28
In 1980, Superfund legislation was enacted because the regulatory protec-
operating methods, techniques, and practices are conducted, taking into account the
nature of the material to be disposed;
(3) methods for closing or upgrading open dumps for purposes of eliminating po-
tential health hazards;
(4) population density, distribution, and projected growth;
(5) geographic, geologic, climatic, and hydrologic characteristics;
(6) the type and location of transportation;
(7) the profile of industries;
(8) the constituents and generation rates of waste;
(9) the political, economic, organizational, financial, and management problems
affecting comprehensive solid waste management;
(10) types of resource recovery facilities and resource conservation systems which
are appropriate; and
(11) available new and additional markets for recovered material and energy and
energy resources from solid waste as well as methods for conserving such materials
and energy.
42 U.S.C. § 6942(c) (1982).
224. Id. § 6943(a); CEQ REPORT, supra note 35, at 119.
225. 42 U.S.C. § 6951 (1982). However, the President was authorized to exempt specific
facilities if such exemption would be in the paramount interest of the United States. Id.
§ 6961.
226. Id. § 6961.
227. Id. § 6962.
228. Id. § 6981. The scope of those projects was broadly defined to include matters relat-
ing to:
(1) any adverse health and welfare effects of the release into the environment of
material present in solid waste, and methods to eliminate such effects;
(2) the operation and financing of solid waste management programs;
(3) the planning, implementation, and operation of resource recovery and resource
conservation systems and hazardous waste management systems, including the mar-
keting of recovered resources;
(4) the production of usable forms of recovered resources, including fuel, from
solid waste;
(5) the reduction of the amount of such waste and unsalvageable waste materials;
(6) the development and application of new and improved methods of collecting
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tions of RCRA were not retroactive.22 9 Accordingly, the Superfund was
designed to remedy "contamination created by past unregulated practices
which have resulted in about 14,000 abandoned hazardous waste sites '" 230 in
the United States. By creating a $1.6 billion contingency fund to cover the
cleanup costs of abandoned dumps, Congress envisioned a joint federal and
state response to the improper release of hazardous substances into the envi-
ronment.2 ' Two goals of the program created by the Superfund were: (1)
the elimination of serious threats to human health and the environment that
are posed by hazardous waste sites, and (2) the removal of such threats in a
and disposing of solid waste and processing and recovering materials and energy
from solid wastes;
(7) the identification of solid waste components and potential materials and en-
ergy recoverable from such waste components;
(8) small scale and low technology solid waste management systems, including but
not limited to, resource recovery source separation systems;
(9) methods to improve the performance characteristics of resources recovered
from solid waste and the relationship of such performance characteristics to available
and potentially available markets for such resources;
(10) improvements in land disposal practices for solid waste (including sludge)
which may reduce the adverse environmental effects of such disposal and other as-
pects of solid waste disposal on land, including means for reducing the harmful envi-
ronmental effects of earlier and existing landfills, means for restoring areas damaged
by such earlier or existing landfills, means for rendering landfills safe for purposes of
construction and other uses, and techniques of recovering materials and energy from
landfills;
(11) methods for the sound disposal of, or recovery of resources, including energy,
from, sludge (including sludge from pollution control and treatment facilities, coal
slurry pipelines, and other sources);
(12) methods of hazardous waste management, including methods of rendering
such waste environmentally safe; and
(13) any adverse effects on air quality (particularly with regard to the emission of
heavy metals) which result from solid waste which is burned (either alone or in con-
junction with other substances) for purposes of treatment, disposal or energy
recovery.
Id. § 698 1(a).
229. CEQ REPORT, supra note 1, at 222. No provision of RCRA contained "authority to
deal with the serious health and environmental threats posed by inactive and abandoned
dumpsites for hazardous wastes." Strict Liability for Wastes, supra note 156, at 958 (citing
Reauthorization of the Resource Conservation and Recovery Act: Hearings Before the Sub-
comm. on Resource Protection of the Comm. on Environment and Public Works, 96th Cong.,
1st Sess. 2 (1979) (opening statement of Sen. John C. Culver)); see Industry Cleanup, supra
note 92, at 538.
230. 1983 Solid Waste Hearings, supra note 6, at 5-6 (statement of Sen. George T.
Mitchell).
231. CEQ REPORT, supra note 35, at 130. The Superfund defined a "hazardous sub-
stance" by incorporating those materials "listed in the key sections of several other environ-
mental statutes, including the Federal Water Pollution Control Act, the Solid Waste Disposal
Act (including RCRA), the Clean Air Act, and the Toxic Substances Control Act." Id.
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cost effective manner.2 32
To facilitate the achievement of these objectives, the Superfund contained
several key elements. First, a data gathering and analytical system was es-
tablished to enable federal and state regulators to identify and prioritize their
investigative and response activities with regard to hazardous dumpsite
problems.2 33 Second, federal and state governments were authorized to in-
stitute actions for the containment, cleanup, and removal of hazardous
wastes. 13  Third, a trust fund for responding to problems involving hazard-
ous substances was created "to pay for the removal, remedy, and clean up of
released hazardous substances and hazardous waste sites.",235 Finally, liabil-
ity was imposed on responsible parties for those cleanup and restitution ex-
penses incurred by the federal government, as well as for damages sustained
by natural resources.23 6
c. Regulatory Policy Problems
Concern has been expressed that the overwhelming number of federal reg-
ulations involving various areas of the environment has created "a maze of
confusing and even contradictory environmental dictates., 237 With the
proliferation of laws separately regulating specific wastes for individual me-
dia, numerous anomalies have developed. 23' For example, FWPCA provi-
sions regulating the disposal of sewage sludge by point-source discharges are
less stringent than those regulations controlling ocean dumping of identical
sludge.239 An FWPCA permit for dumping dredge spoils in internal waters
does not require the complex bioassay tests required under MPRSA before
232. CEQ REPORT, supra note 29, at 99.
233. Id.
234. 42 U.S.C. § 9604 (1982). However, federal action has been limited to those cases in
which the responsible party cannot be found or fails to take the required action. CEQ RE-
PORT, supra note 29, at 99.
235. CEQ REPORT, supra note 29, at 99.
236. 42 U.S.C. § 9607; CEQ REPORT, supra note 29, at 99. This provision creates strong
incentives for the responsible parties to prevent releases and to initiate the voluntary cleanup of
releases. "Furthermore, it replenishes the fund to assure that adequate response capability is
available to mitigate environmental emergencies in the future." CEQ REPORT, supra note 29,
at 100.
237. Spirer, supra note 138, at 31 (footnote omitted). "At the time of the adoption of the
MPRSA in 1972, the EPA was already facing other potentially competing waste disposal re-
sponsibilities under the Federal Water Pollution Control Act and the Clean Air Act." Id. at
31 (footnote omitted). "Before the end of the decade, these waste management burdens were
multiplied" following passage of: (1) the RCRA, (2) the TOSCA, and (3) the SDWA. Id. at
31-32.
238. Id. at 32.
239. Id. The factors that EPA must consider in the ocean dumping permit decision are
enumerated in MPRSA, as follows:
[Vol. 34:37
1984] Marine Pollution 71
dumping the same material into the U.S. territorial sea and other ocean
waters. 24
Confusion, overlap, and conflict have resulted from the disjointed process
of managing waste by input source. 241' For example, MPRSA regulates the
dumping activities of ships and barges at sea, while pipe discharges into in-
ternal and ocean waters are governed by the Clean Water Act.242 When
(A) The need for the proposed dumping.
(B) The effect of such dumping on human health and welfare, including eco-
nomic, esthetic, and recreational values.
(C) The effect of such dumping on fisheries resources, plankton, fish, shellfish,
wildlife, shore lines and beaches.
(D) The effect of such dumping on marine ecosystems, particularly with respect
to-
(i) the transfer, concentration, and dispersion of such material and its by-
products through biological, physical, and chemical processes,
(ii) potential changes in marine ecosystem diversity, productivity, and stabil-
ity, and
(iii) species and community population dynamics.
(E) The persistence and permanence of the effects of the dumping.
(F) The effect of dumping particular volumes and concentrations of such materi-
als.
(G) Appropriate locations and methods of disposal or recycling, including land-
based alternatives and the probable impact of requiring use of such alternate loca-
tions or methods upon considerations affecting the public interest.
(H) The effect on alternate uses of oceans, such as scientific study, fishing, and
other living resource exploitation, and non-living resource exploitation.
(I) In designating recommended sites, the Administrator shall utilize wherever
feasible locations beyond the edge of the Continental Shelf.
33 U.S.C. § 1412(a)(A)-(I) (1982). By comparison, the factors EPA must consider in evaluat-
ing permit application for a point-source discharge in marine water are listed in FWPCA as
follows:
(A) the effect of disposal of pollutants on human health or welfare, including but
not limited to plankton, fish, shellfish, wildlife, shorelines, and beaches;
(B) the effect of disposal of pollutants on marine life including the transfer, con-
centration, and dispersal of pollutants or their by-products through biological, physi-
cal, and chemical processes; changes in marine ecosystem diversity, productivity, and
stability; and species and community population changes;
(C) the effect of disposal [sic] of pollutants on esthetic, recreation, and economic
values;
(D) the persistence and permanence of the effects of disposal of pollutants;
(E) the effect of disposal of varying rates, of particular volumes and concentra-
tions of pollutants;
(F) other possible locations and methods of disposal or recycling of pollutants
including land-based alternatives; and
(G) the effect on alternative uses of the oceans, such as mineral exploitation and
scientific study.
Id. § 1343(c)(l)(A)-(G).
240. Spirer, supra note 138, at 32.
241. See NACOA REPORT, supra note 2, at 93, 96.
242. Id. at 93. "Industrial boilers are typically regulated under the Clean Air Act for
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wastes are incinerated on land, the Clean Air Act controls, but when the
same wastes are burned at sea, MPRSA has regulatory jurisdiction.24 3
Waste disposal on land or through deep-well injection, which was indirectly
encouraged by MPRSA and the Clean Water Act, may be restricted under
both RCRA and SDWA. 2 "4 With the burden of receiving wastes shifting
from one medium to another, the end result could be that the producers of
wastes will be hard-pressed to dispose of their materials in any medium-be
it air, land, or water.24 Furthermore, while the Clean Air Act discourages
the incineration of carcinogenic hazardous wastes, RCRA specifically en-
courages such incineration. 24 6 Consequently, full implementation of RCRA
may "create new pressures to resume ocean disposal of a number of waste
streams that are not presently going into the ocean. ' '247
Despite claims that RCRA eliminated the last remaining environmental
legislative loophole, subsequent regulatory decisions and enforcement exper-
iences have indicated that several loopholes remain. 241 Many careless and
often negligent practices of the past have been continued that can cause new
tragedies from the improper disposal of hazardous substances.249 In addi-
tion to the structural loopholes contained in RCRA, two themes dominate
sulfur dioxide, nitrogen oxides, and particulate emissions, not for hydrocarbons, heavy metals
and toxics, or combustion by-products which are emitted from incomplete burning of hazard-
ous wastes." 1983 Hazardous Waste Hearings, supra note 67, at 154 (statement of George S.
Kush).
243. NACOA REPORT, supra note 2, at 93.
244. Id.; but cf 1983 Hazardous Waste Hearings, supra note 67, at 498 (statement of Jane
L. Bloom). Although both the RCRA and SWDA "require EPA to regulate this form of
disposal . EPA has been using the statutory overlap as an excuse to basically do nothing."
Id.
245. NACOA REPORT, supra note 2, at 93.
246. Id. at 96.
247. Id. at 29.
248. Strict Liability for Wastes, supra note 156, at 958. "Regulatory exemptions, lax en-
forcement, failure to expand the laws coverage of regulated substances" have been a few of the
criticisms leveled at RCRA. 1983 Solid Waste Hearings, supra note 6, at 6 (statement of Sen.
Mitchell).
249. 1983 Solid Waste Hearings, supra note 6, at 5 (statement of Sen. Mitchell). "The
principal reason for the near universal mismanagement of hazardous waste has been the inade-
quate, permissive, and in many cases nonexistent regulatory control of hazardous wastes by
state government." Wolf, supra note 2, at 471.
Not faced with the coercion of regulation, hazardous waste generators sought to
rid themselves of their hazardous waste in the least expensive legal, or sometimes
illegal, way, rarely giving any regard to the well-being of the environment or public.
The typical criteria for selecting a site for a hazardous waste facility was not the
environmental suitability of the site but low land cost, ease of land acquisition, near-
ness to waste sources, and ease of site approval.
Id. at 472.
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the criticism directed at RCRA. 250 The first theme is that insufficient regu-
lations have been promulgated to implement the existing legislation. 25' The
second theme is that EPA has failed to enforce vigorously those regulations
and standards that do exist.' 52
As previously mentioned, structural weaknesses have plagued the effec-
tiveness of RCRA in creating an adequate and safe land-based waste dispo-
sal system.253 These loopholes include the following:
First, R.C.R.A. exempts wastes in any quantity by any generator
that are disposed of into a sewer connected to a publicly owned
treatment works. Second, waste oils are not covered by RCRA.
Third, any waste that is recycled, reused or burned in an industrial
boiler is exempt, regardless of how well the boiler destroys the
waste. And fourth, facilities that generate less than one ton of
wastes per month-the so called small generators-have been ex-
empted from many of R.C.R.A.'s requirements and given broad
discretion in the manner in which their wastes may be disposed
of.
2 5 4
Therefore, effective development of the environmental protections envi-
sioned by Congress has remained substantially incomplete,2 55 because EPA
also "has no jurisdiction to regulate solid waste management activities under
RCRA (such regulation being reserved to the States) .. 256 In addition,
RCRA controls over exports of hazardous wastes have been weak.
Although exporters must notify EPA "anually of the content and destina-
tion of shipments abroad, EPA has no authority to stop those shipments."25 7
250. See 1982 RCRA Hearings, supra note 25, at 2 (statement of Sen Chafee).
251. Since EPA has failed to promulgate RCRA mandated regulations, "[a]pproximately
260 million pounds a day of chemicals that cause cancer, birth defects, nerve damage and that
destroy rivers and wildlife are being disposed of without federal regulation, just as they were in
1976 when this legislation (RCRA) was passed." Eschwege, Implementing the Resource Con-
servation and Recovery Act: Problems of the Present, Recommendations for the Future, 9
CAP. U.L. REV. 467, 473 (1980) (citing SUBCOMM. ON OVERSIGHT AND INVESTIGATIONS OF
THE HOUSE COMM. ON INTERSTATE AND FOREIGN COMMERCE, HAZARDOUS WASTE DIs-
POSAL, TH CONG., ST SESS. 1 (Comm. Print 1979)).
252. 1982 RCRA Hearings, supra note 25, at 2 (statement of Sen. Chafee).
253. See Wolf, supra note 2, at 465; 1983 Hazardous Waste Hearings, supra note 67, at 3
(statement of Rep. Richardson).
254. 1983 Hazardous Waste Hearings, supra note 67, at 3 (statement of Rep. Richardson).
255. 1983 Solid Waste Hearings, supra note 6, at 302 (statement of David J. Lennett).
256. 1983 Hazardous Waste Hearings, supra note 67, at 669 (statement of the National
Association of Recycling Industries) (emphasis in original).
257. 1983 Solid Waste Hearings, supra note 6, at 336 (statement of David J. Lennett). A
general weakness in national waste control systems has been the lack of specific controls on the
export of toxic wastes, primarily because the aim of national regulation is to protect the do-
mestic environment. Wassermann, Attempts at Control over Toxic Waste, 15 J. WORLD
TRADE L. 410, 415 (1981) [hereinafter cited as Waste Control Attempts].
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Following passage of RCRA:
- significant quantities of hazardous waste are still going to
regular municipal landfills and huge quantities are burned in an
unregulated manner;
- major hazardous waste streams remain unidentified for reg-
ulatory purposes, including dioxins;
- inadequate land disposal regulations fail to protect human
health and the environment; and perhaps most importantly,
- little has been done to encourage the use of appropriate
technologies to recover, recycle, and treat hazardous waste.2 58
Throughout the early 1980s, EPA either ignored these flaws or responded to
them in an inappropriately sluggish manner.2 59
Coupled with the above structural loopholes, a series of institutional
weaknesses have impaired the effective implementation of RCRA's mandate.
For example, EPA granted more than 360 delisting petitions during the
early 1980s but did not add a single new hazardous waste to the list of com-
pounds regulated by RCRA. 260 The EPA has not adequately ascertained
"the number, location, and cleanup costs of hazardous waste sites across the
nation. ,26  Furthermore, the lack of adequate financial support and en-
forcement actions for RCRA's regulatory program has obstructed the effec-
tive implementation of environmentally sound waste controls.2 62 Federal
research and development assistance for reduction and reuse technology has
been insignificant, 26 3 and the Department of Commerce has failed "to fulfill
its RCRA responsibilities to expand markets and remove barriers for recov-
258. 1983 Solid Waste Hearings, supra note 6, at 302 (statement of David J. Lennett).
259. Id. at 303.
260. 1983 Hazardous Waste Hearings, supra note 67, at 3 (statement of Rep. Richardson).
Unless a hazardous waste has been specifically identified by EPA for regulatory
purposes, the waste need not be managed as a hazardous waste, no matter how toxic
it may be. When EPA issued its first list of hazardous wastes in May and July of
1980, it was a first cut, and as such, the list was incomplete. Even dioxins were not
adequately identified. Yet not one new waste stream has been listed by EPA since
July 1980.
1983 Solid Waste Hearings, supra note 6, at 313 (statement of David J. Lennett).
261. Eschwege, supra note 251, at 470. "The GAO concluded that information available at
the federal and state level was inadequate to determine the number of hazardous waste sites,
the number of sites posing a threat to public health or the environment, and the costs that
would be involved in any remedial efforts." Id. at 471.
262. Wolf, supra note 2, at 465; see 1983 Hazardous Waste Hearings, supra note 67, at 3
(statement of Rep. Bill Richardson). The primary problem in controlling toxic materials has
been the lack of "financial resources to support enough investigators, technical experts, and
government attorneys to search out most toxic substance violations and bring violators to
court. The same enforcement disabilities plague the states." Wolf, supra note 2, at 408.
263. Wolf, supra note 2, at 527, 531.
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ered waste materials. ' '2 6 Hence, the "Administration has not meaningfully
and ambitiously promoted waste utilization and conservation measures to
abate the growth of hazardous wastes." 26 5 With fewer resources to carry out
the protective mandate established by RCRA, a comprehensive management
plan for the safe disposal of solid wastes has not been achieved.2 66 Although
passage of the "RCRA could have provided a superb beginning for a na-
tional program of resource conservation and recovery for wastes, ' 2 6 7 the
combined structural loopholes of RCRA, when coupled with the poor en-
forcement record and sharp budgetary cuts of the Reagan Administration,
have created a problem that will not disappear.268
Similar criticism has been directed at the Superfund program. The most
prevalent of these complaints charges that the cleanup of toxic waste sites
has proceeded at a painstakingly slow pace.269 Some environmentalists have
expressed concern that the unbounded discretion vested in EPA to chart the
implementation of the Superfund program may result in further delays and
inadequate cleanup efforts at certain sites.27 ° Other criticisms of the
Superfund's measures to remedy the unsafe nature of defunct or derelict
waste sites have revolved around EPA's
late development of a National Contingency Plan; failure to de-
velop or even budget for a national inventory of hazardous waste
facilities; lack of a complete National Priority List of Superfund
targets; impossibly slow progress in bringing potential sites to the
remedial action stage; confused, if not chaotic, development and
pursuit of an enforcement program; and the seemingly inability to
use the money already in the Superfund.2 7 '
Finally, regardless of its potential environmental benefits, the Superfund has
been accused of siphoning off resources for RCRA by distracting public at-
tention from the need for effective waste management in the first instance.27 2
264. Id. at 528.
265. Id. at 524. Since RCRA regulates the disposal rather than the generation of wastes, it
has failed to further the resource conservation and recovery of solid wastes in general and of
hazardous wastes in particular. Id. at 524-25.
266. 1983 Hazardous Waste Hearings, supra note 67, at 3 (statement of Rep. Richardson).
"An office of technology assessment report ... concluded that more than 40 million metric
tons of hazardous wastes are escaping Federal regulation each year. This is a very distrubing
finding . . . considering that EPA estimates that it is regulating 42 million tons of hazardous
wastes." Id.
267. Wolf, supra note 2, at 526.
268. 1983 Hazardous Waste Hearings, supra note 67, at 3 (statement of Rep. Richardson).
269. Oversight of Superfund, supra note 39, at 3 (statement of Sen. Chafee).
270. Id. at 129 (statement of Khristine L. Hall).
271. Id. at 194 (statement of Jeffrey R. Diver).
272. Id. at 199.
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Perhaps ironically, the Superfund has shifted the allocation of scarce govern-
mental resources "to correct past problems at the expense of preventing the
creation of new ones.",
2 7 3
While the United States has historically led the global community in pro-
tecting the environment,274 its "[f]ailure to employ superior waste treatment
technology has left the United States with a greater reliance on landfills for
hazardous waste disposal than other industrialized nations . ... 275 Be-
cause wastes discharged or dumped into the ocean do not respect political
boundaries,27 6 the scope of the marine pollution problem regarding solid
wastes transcends national controls. Therefore, the need to understand the
worldwide impact of improperly disposed wastes and the need to expand
international environmental regulatory cooperation must become national
priorities. 277 "Both use and abuse of the seas are of consequence to all peo-
ples; a GLOBAL OCEAN POLICY thus must be established to define a
common set of principles and rules for activities of individual nations and 'a
fortiori' for states and cities."2 7
2. International and Regional Agreements Affecting Solid Wastes and
Marine Pollution
Most nations of the world have been made acutely aware of the fact that
the problem of waste disposal pollution at sea is beyond the unilateral con-
trol of individual countries. 279 "Although an international consensus seems
to exist that the flow of certain toxic chemicals and waste materials causing
damage to the environment and public health should be controlled, no com-
mon approach or agreement on a system of regulations has so far
emerged."2 8 While the contribution of land-based sources of waste to total
international marine pollution far exceeds the contribution of direct ocean
dumping, the disposal of waste substances within national boundaries has
been regarded primarily as a domestic responsibility. 28' Any attempt to
control inland discharges made by another country or an international or-
273. Id.
274. CEQ REPORT, supra note 29, at 19.
275. 1982 RCRA Hearings, supra note 25, at 171 (statement of Randy M. Mott).
276. Farrington, Capuzzo, Leschine, & Champ, Ocean Dumping, 25 OCEANUs 39, 49(1982-1983) [hereinafter cited as Farrington]. Waters washing ashore on the Antarctic Conti-
nent have already showed signs of pollution originating from other parts of the world. 1982
Ocean Dumping Hearings, supra note 40, at 188 (statement of Jacques-Yves Cousteau).
277. See CEQ REPORT, supra note 1, at 15.
278. 1982 Ocean Dumping Hearings, supra note 40, at 188 (statement of Jacques-Yves
Cousteau).
279. Kuersteiner, supra note 1, at 159.
280. Waste Control Attempts, supra note 257, at 411.
281. Waldichuk, An International Perspective on Global Marine Pollution, in IMPACT OF
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ganization might be considered an impermissible interference with the inter-
nal affairs of the polluting country.2"2 Hence, few international conventions
have been enacted for the prevention of marine pollution, and only a some-
what greater number of regional agreements have been successfully
negotiated.2" 3
Because those sources of pollution that are easily controlled have received
more regulatory attention than those sources that are difficult to manage,
marine pollution caused by vessels (that is vessel-source pollution) has been
the principal focus of international efforts to curb marine pollution.2" 4 For
example, the International Convention for the Prevention of Pollution from
Ships (MARPOL 1973) 281 was enacted to regulate vessel-source pollution.
Three types of vessel-related pollution problems were covered: "(1) oil
transported by ships; (2) hazardous substances other than oil transported by
ships; and (3) ship-generated wastes (sewage and garbage).", 216 Other major
international agreements regulating vessel-source waste problems also have
focused primarily on controlling marine pollution caused by oil.
28 7
MARINE POLLUTION ON SOCIETY 37, 53 (V. Tippie & D. Kester eds. 1982) [hereinafter cited
as Global Pollution Perspective].
282. Id.
283. Id. at 42.
284. See id. at 54.
285. Done Nov. 2, 1973, I.M.C.O. Doc. MP/CONF/WP.35 (Nov. 2, 1973), reprinted in
12 I.L.M. 1319 (1973) (generally referred to as MARPOL 1973). This Convention and its
companion protocol of 1978 passed the U.S. Senate by a vote of ninety to zero in June of 1980.
286. Global Pollution Perspective, supra note 281, at 51.
287. A discussion of these conventions is not particularly crucial to the problem of solid
wastes and marine pollution. However, a brief list of the most important international and
regional agreements follows:
International-
a. Convention for the Prevention of Pollution of the Sea by Oil, May 12, 1954,
[1961] 12 U.S.T. 2989, T.I.A.S. No. 4900, 327 U.N.T.S. 3 (entered into force Dec. 8,
1961, subject to an understanding, reservations, and a recommendation), as amended
April 11, 1962, [1966] 17 U.S.T. 1523, T.I.A.S. No. 6109, 600 U.N.T.S. 332 (entered
into force May 18 and June 28, 1967), as amended Oct. 21, 1969, [1976-77] 28 U.S.T.
1205, T.I.A.S. No. 8505 (entered into force Jan. 20, 1978) (properly referred to as
OILPOL 1954 and not as the London Convention); and
b. Convention Relating to Intervention on the High Seas in Cases of Oil Pollu-
tion Casualties, done Nov. 29, 1969, [1975] 26 U.S.T. 765, T.I.A.S. No. 8068 (en-
tered into force May 6, 1975) (generally referred to as Intervention 1969
Convention).
Regional-
a. Convention for the Prevention of Marine Pollution by Dumping from Ships
and Aircraft, done Feb. 15, 1972, reprinted in 11 I.L.M. 262 (1972) (generally re-
ferred to as Oslo 1972 Convention);
b. Convention on the Pollution of the North Sea by Oil, signed June 9, 1969, 704
U.N.T.S. 3, reprinted in 9 I.L.M. 20 (1970);
c. Convention on Civil Liability for Oil Pollution Damage, done Nov. 29, 1969,
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The second focus of international efforts with regard to solid wastes con-
cerns marine pollution arising from ocean dumping activities. The 1972
Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter (Ocean Dumping Convention) 28 s was enacted "to control
the intentional discharge of objectionable materials into international wa-
ters." '289 The basic premise of the Ocean Dumping Convention rested on
preventing marine pollution by the dumping of wastes via a prohibition
against unlicensed ocean dumping (which was subject to several exceptions
for certain types of substances).29° In this respect, the drafters of the Ocean
Dumping Convention have been lauded for establishing a list of contraband
materials and for creating criteria to evaluate those wastes not specifically
prohibited.29" ' The provisions of the Ocean Dumping Convention required
its contracting parties to ascertain the environmental impact of potential
damage prior to the authorization of dumping activities292 and to:
a. promote effective controls over all sources of marine
pollution;
b. designate a permit authorization agency;
c. maintain records regarding the quality and quantity of
dumping by vessels and aircraft registered, loading or situated in
national territory; and
d. negotiate dispute settlement procedures for resolving dam-
ages caused by ocean dumping.293
Despite this important progress by the international community to control
pollution from ocean dumping,2 94 the Ocean Dumping Convention's en-
forcement mechanism was criticized.295 For example, contracting States re-
reprinted in 9 I.L.M. 45 (1970) (generally referred to as Brussels Liability Conven-
tion but also known as CLC 1969); and
d. Convention on the Establishment of an International Fund for Compensation
for Oil Pollution Damage, done Dec. 18, 1971, reprinted in II I.L.M. 284 (1972)
(generally referred to as Fund 1971 Convention).
288. Done Dec. 29, 1972, [1975] 26 U.S.T. 2403, T.I.A.S. No. 8165 (entered into force
Aug. 30, 1975) (properly referred to as Ocean Dumping Convention). While this convention
has been commonly termed the "London Convention," the "London Dumping Convention,"
or the "London Ocean Dumping Convention," it should be referred to as the "Ocean Dump-
ing Convention" to avoid confusion since more London conventions may be negotiated.
289. Note, Saving a Dying Sea? The London Convention on Ocean Dumping, 7 CORNELL
INT'L L.J. 32, 34 (1973).
290. Global Pollution Perspective, supra note 281, at 49.
291. Kuersteiner, supra note 1, at 162.
292. Id.
293. Kutner, The Control and Prevention of Transnational Pollution: A Case for World
Habeas Ecologicus, 9 LAW. AM. 257, 273 (1977).
294. Dumping Dilemma, supra note 5, at 898.
295. Id. at 895.
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tained authority to prevent and punish conduct in contravention of the
Convention. Therefore, this delegation of enforcement responsibility could
conceivably lead to the formation of "pollution havens;"'2 96 that is, countries
that would ignore or even sanction illegal dumping activities in their sover-
eign waters to further national development policies considered more impor-
tant than controlling marine pollution.
With varying degrees of success, numerous regional agreements have
sought to regulate the discharge of wastes into the marine environment. In a
manner similar to the Ocean Dumping Convention, the Convention for the
Prevention of Marine Pollution by Dumping from Ships and Aircraft (Oslo
1972 Convention)29 7 prohibited certain substances from being dumped into
waters of "the North-East Atlantic-Arctic region.,"298 The Convention on
the Protection of the Marine Environment of the Baltic Sea Area (Conven-
tion on the Baltic Sea Area)299 banned the dumping of DDT and PCBs °
and regulated discharges from ocean outfalls and other land-based pollution
inputs.30
Perhaps the most comprehensive regional agreement regulating various
sources of marine pollution was drafted by the countries bordering the Medi-
terranean Sea. Through enactment of the Convention for the Protection of
the Mediterranean Sea Against Pollution (Mediterranean Protection Con-
vention)3 0 2 and a series of subsequent protocols, 30 3 eleven contracting par-
ties representing the European community "agreed to control the discharge
of pollutants from ships and aircraft and to control emergency spills of oil
and other harmful substances." 304 In addition, the parties sought to control
296. Id.
297. Done Feb. 15, 1972, reprinted in I1 I.L.M. 262 (1972).
298. Waste Control Attempts, supra note 257, at 425.
299. Done Mar. 22, 1974, reprinted in 13 I.L.M. 546 (1974).
300. Waste Control Attempts, supra note 257, at 426.
301. Global Pollution Perspective, supra note 281, at 55.
302. Done Feb. 16, 1976, reprinted in 15 I.L.M. 290 (1976) (in force as of Feb. 12, 1978)
(generally referred to as Mediterranean Protection Convention). This convention established
the Mediterranean Action Plan and its subpart the "Blue Plan." The first Intergovernmental
Meeting on the Protection of the Mediterranean (Barcelona I) was held in Barcelona from
January 28 to February 4, 1975. On February 16, 1976, this convention and two related proto-
cols were adopted at the Conference of Plenipotentiaries of the Coastal States of the Mediterra-
nean Region for the Protection of the Mediterranean Sea (Barcelona II).
303. Protocol for the Prevention of Pollution of the Mediterranean Sea by Dumping from
Ships and Aircraft, done Feb. 16, 1976, reprinted in 15 I.L.M. 300 (1976) (in force as of Feb.
12, 1978); Protocol Concerning Co-operation in Combating Pollution of the Mediterranean
Sea by Oil and Other Harmful Substances in Cases of Emergency, done Feb. 16, 1976, re-
printed in 15 I.L.M. 306 (1976) (in force as of Feb. 12, 1978); Protocol for the Protection of
the Mediterranean Sea Against Pollution from Land-Based Sources, adopted May 17, 1980.
304. CEQ REPORT, supra note 1, at 20. The latest agreement was negotiated through the
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land-based "pollution of the Mediterranean from industrial wastes, munici-
pal sewage, and runoff of agricultural pesticides and fertilizers. ' 305 Further-
more, "a 'black list' of pollutants that will be prohibited from entering the
Sea because of their inherent toxicity, persistence in the environment or
bioaccumulation in the food chain" was included in the agreement. 30 6 Other
regionally based conventions dealing with "marginal seas" (for example, the
Red Sea, the Gulf of Aden, and the Caribbean) have either been negotiated
or are expected to be developed through the Regional Seas Program spon-
sored by the United Nations Environment Program (UNEP).3 ° v
Controlling land-based sources of marine pollution has been far more dif-
ficult and expensive than controlling sources at sea.308 With increased de-
mands for mechanisms to protect the coastal waters of one country from
pollutants released by neighboring countries, bilateral and regional agree-
ments have been utilized with more frequency.30 9 However, "[l]and-based
sources of marine pollution, including effluents released through ocean out-
UNEP and concerned pollutants originating on land, which account for perhaps 85% of the
total pollution load entering the Mediterranean. Id.
305. Id.
306. Id. A "grey list" enumerated less dangerous substances, the discharge of which would
be subject to strict controls. Id.
307. Global Pollution Perspective, supra note 281, at 52. For a brief, but thorough, discus-
sion of UNEP coordination of activities in the Regional Seas Program, see id. at 60-67. One
example of a regionally-based marine pollution agreement is the Kuwait Regional Convention
for Cooperation on the Protecton of the Marine Environment from Pollution, reprinted in 17
I.L.M. 511 (1978) (adopted Apr. 1978). The Kuwait Action Plan Region established by this
convention is modeled after the Mediterranean Action Plan and its convention.
308. CEQ REPORT, supra note 1, at 20.
309. See Global Pollution Perspective, supra note 281, at 20. The following regional agree-
ments already have been negotiated to control or remedy various marine pollution problems:
a. Agreement concerning the Pollution of the North Sea by Oil, signed June 9,
1969, 704 U.N.T.S. 3, reprinted in 9 I.L.M. 359 (1970);
b. International Convention on Civil Liability for Oil Pollution Damage, done
Nov. 29, 1969, reprinted in 9 I.L.M. 45 (1970) (generally referred to as Brussels
Liability Convention, but also known as CLC 1969);
c. Convention on the Establishment of an International Fund for Compensation
for Oil Pollution Damage, done Dec. 18, 1971, reprinted in 11 I.L.M. 284 (1972)
(generally referred to as Fund 1971 Convention);
d. International Convention for the Prevention of Pollution from Ships, done
Nov. 2, 1973, I.M.C.O. Doc. MP/CONF/WP.35 (Nov. 2, 1973), reprinted in 12
I.L.M. 1319 (1973) (generally referred to as MARPOL 1973);
e. Protocol to the International Convention on Civil Liability for Oil Pollution
Damage, 1969 (generally referred to as CLC 1976 Protocol); and
f. Protocol to the International Convention on the Establishment of an Interna-
tional Fund for Compensation for Oil Pollution Damage, 1971 (generally referred to
as Fund 1976 Protocol).
In addition, private international agreements have addressed the problem of vessel-source
pollution:
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falls, river-borne discharges and atmospheric emissions, are not likely to be
controlled soon through international conventions., 3 10 Therefore, it is im-
portant to promote domestic, regional, and international efforts to protect
and preserve the marine environment. In this regard, the Convention on the
Law of the Sea (LOS Convention) 311 may serve as a partial mechanism for
filling the jurisdictional void in abused ocean areas.
D. Trends and Conditioning Factors
Two significant trends regarding solid waste disposal practices and regula-
tions emerged during the 1980s. The most troubling of these trends was a
noticeable shift in attitudes regarding environmental protection, that in-
volved, "[c]hanging environmental values, technological problems and eco-
nomic pressures, scientific opinion, judicial process, and political trends
[which] converged to change the 1970s preservationist attitudes toward the
oceans. The repercussions of this change will be significant and long last-
ing." '3 12 As problems regarding the scarcity of food and energy and regard-
ing the growth of unemployment and inflation continued to plague
Mankind, environmental concerns were relegated to subordinate roles in na-
tional decision-making.3" 3 Consequently, national resource allocations
shifted from meeting environmental needs to developing natural resources,
and international agencies felt the influence of national retrenchment poli-
cies that reduced support for environmental protection programs.3" 4
As land-based disposal options for solid wastes lost their attractiveness
due to economic, political, or technological factors, the reasons for banning
a. Tanker Owners Voluntary Agreement Concerning Liability for Oil Pollution,
signed Jan. 7, 1969, reprinted in 8 I.L.M. 497 (1969) (generally refered to as
TOVALOP), and
b. Contract Regarding an Interim Supplement to Tanker Liability for Oil Pollu-
tion (CRISTAL), signed Jan. 14, 1971, reprinted in 10 I.L.M. 137 (1971) (generally
referred to as CRISTAL).
310. Global Pollution Perspective, supra note 281, at 71-72.
311. Done Dec. 10, 1982, reprinted in 21 I.L.M. 1261, U.N. Doc. A/CONF.62/122 (1982)
[hereinafter cited as LOS Convention].
312. Swanson & Devine, supra note 113, at 15.
313. Global Pollution Perspective, supra note 281, at 67. "Because international political
instability poses a threat to the U.S. economic and social system, the value of domestically
owned energy resources has increased sharply.. . . During the coming decade the nation will
be reevaluating its prescribed uses for public resources in the context of a radically altered
energy situation." CEQ REPORT, supra note 29, at 15.
314. Global Pollution Perspective, supra note 281, at 68. Due to a lack of funding, UNEP
programs have been faced with the prospect of serious curtailment. Withering resources,
therefore, make it unlikely that there will be sufficient international support for accelerating
regional sea programs. Id.
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the ocean disposal of certain substances were increasingly questioned.3 15
For example, the trend toward exempting urban and municipal wastes from
regulations mandating secondary treatment prior to ocean disposal will un-
doubtedly accelerate and expand during the 1980s to include exemptions for
other types of wastes.3 16
A second trend, which was somewhat related to changing national atti-
tudes toward solid waste management decisions and environmental protec-
tion, involved the U.S. regulatory approach to ocean disposal. In the United
States, a cost-benefit balancing analysis has evolved that weighs the environ-
mental, societal and fiscal considerations of U.S. policy on a case-by-case
basis.3 7 Therefore, competing costs and political expediencies emerged as
dominant U.S. policy-making themes.3 18  Sacrificing U.S. environmental
values for resource development benefits has become almost a national
obsession:
The relative value of clean air, scenic vistas, agricultural water use,
and pristine wilderness areas will be weighed against the economic
and national security value of domestic mineral and energy sup-
plies. . . . This kind of thinking should extend to environmental
standards, control technologies, natural resource user fees, compli-
ance alternatives, and the definition of environmental problems
themselves. . . . This reevaluation of the nation's environmental
problems and the public's responses should, as appropriate, lead to
changes in current standards and regulations.31 9
In adopting a case-by-case analytical scheme, the economics of a particu-
lar disposal operation, rather than its detrimental environmental impact,
may well prove determinative in U.S. selection of a preferred waste disposal
practice.3 2 ° However, the costs and benefits of environmental protection are
315. Id. at 69.
316. Id.
317. Spirer, supra note 138, at 48.
318. Waste decisionmakers should balance "economic tradeoffs and environmental effects
of disposal on the land, in the air, or in the marine environment." Swanson & Devine, supra
note 113, at 19.
319. CEQ REPORT, supra note 29, at 15. The report also contained specific regulations for
adjustment:
The air quality standard for particulates should be reassessed in light of the widely
varied effects of different sizes of airborne particles. Alternative methods of human
waste disposal, especially those that use substantially less potable water, should be
considered. The benefits of controlling 'non-point' sources of water pollution (such
as runoff from farms and cities) should be balanced against the benefits accrued from
continuing to tighten controls on 'point' sources (such as waste treatment plant dis-
charges) which have been the prior focus of water quality regulations.
Id.
320. Waldichuk, supra note 96, at 277. "[B]ecause ocean dumpers do not have to pay for
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difficult to measure.32 1 Environmental values are inherently subjective32 2
and therefore, may be significantly undervalued in the decisionmaking pro-
cess.323 Accordingly, a risk exists that economic and political factors will
resolve the conflict between competing national interests in favor of greater
development and cost expediency at the expense of preserving the marine
environment. 324
Several conditioning factors that affect national decisions to resume or
expand ocean waste disposal practices include: (1) citizen resistance to local
landfills; (2) technical feasibility of land disposal alternatives; (3) relative
cost considerations of available options; and (4) the state of scientific knowl-
edge regarding ocean ecosystem processes.
The first factor that encourages the ocean disposal of waste materials rests
on citizen resistance to local land disposal operations. Certain segments of
society have always asserted that the ocean should be used as a depository
for wastes.3 21 Contending that the ocean's assimilative capacity can safely
absorb large amounts of wastes, 326 proponents of increased ocean disposal
argue that scientific data indictates that the ocean disposal of contaminated
dredge spoils, for example, may "prove less harmful to human health than
land-based disposal alternatives., 327 Coupled with emerging public percep-
tions and apprehensions over the potential hazards of land disposal opera-
tions, citizen opposition to specific land disposal options also emphasizes
"the perceived threat to human health and welfare of the contaminated
drinking waters, the polluted air from incineration and such direct results of
problems resulting from abandoned land disposal sites such as Love Canal in
ocean dumping and disposal property, and because the ocean has no nearby constituency,
ocean dumping is economically and politically expedient." Dumping Sludge, supra note 32, at
425. A strict case-by-case balancing approach might result in ocean disposal of wastes, not
because the disposal activity represents the least harmful choice but because it provides the
least path of resistance. Dumping Sludge, supra note 32, at 425.
321. CEQ REPORT, supra note 29, at 17.
322. Id.
323. See 1982 Ocean Dumping Hearings, supra note 40, at 178 (statement of Rep.
D'Amours). As noted by Representative D'Amours:
We must measure the ocean dumping alternative against the reality that the ocean
is the cheapest and most politically convenient place for coastal areas to dump their
toxic wastes. There is not in this situation of ocean dumping the inhibiting effect of a
nearby affected group of concerned citizens to protest the resulting hazards that
might be created. As someone recently remarked, 'Fish don't vote.'
1982 Ocean Dumping Hearings, supra note 40, at 178 (statement of Rep. D'Amours).
324. See Waldichuk, supra note 96, at 283.
325. Global Pollution Perspective, supra note 281, at 68.
326. Id.
327. 1982 Ocean Dumping Hearings, supra note 40, at 149 (statement of the Corps of
Engineers).
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New York."'32  Public dissatisfaction with past land management policies
has led to increased anxiety about waste treatment facilities and has caused
strenuous opposition to the siting of even "secure" landfills.329 Conse-
quently, the net result of declining public confidence has been that all com-
munities want to see the waste treatment facilities and landfills that society
needs located someplace else, and therefore, no facilities are built.330
The impact of public opposition to land-based dumping activities has af-
fected the technological development of land disposal alternatives, the sec-
ond conditioning factor. With regard to hazardous waste, for example,
"[t]he construction and utilization of facilities employing more effective
technological alternatives to the hazardous waste disposal problem has
lagged behind both environmental needs and potential feasibility."33' Ironi-
cally, one estimate of technological ability has concluded that seventy-five
percent of all hazardous wastes could be recycled, treated, or destroyed.332
Numerous technological options for treating waste materials can be uti-
lized to reduce the volume of wastes generated or to alter the wastes via
various treatments to minimize the threat they pose to the environment. 333
Readily available options include:
(1) Chemical treatment processes including neutralization, oxida-
tion, reduction reactions, ion exchanges and chemical fixations
that can be used to treat cyanides, inorganic acids, alkalies, and
mixtures containing heavy metals, among other waste streams;
(2) Stabilization and solidification techniques that have been
designed to improve the quality of waste materials to facilitate
either their productive use or ultimate safe disposal. These tech-
niques change the physical and/or chemical character of a waste to
a second material with its own and different characteristics. In
Europe, where these processes have been used for many years, ap-
plications include treated ana converted lignitic tar, treated soil
contaminated with heavy fuel oil, treated sludge production resi-
dues and treated acid sludges;
(3) Resource recovery and recycling techniques that are closely re-
lated to chemical treatment but are distinguishable in that they
328. Id. at 59 (statement of Merna Hurd).
329. 1982 RCRA Hearings, supra note 25, at 198 (statement of Khristine L. Hall).
330. See 1983 Solid Waste Hearings, supra note 6, at 19 (statement of Sen. Chafee).
331. 1982 RCRA Hearings, supra note 25, at 43 (statement of Randy M. Mott).
332. 1983 Solid Waste Hearings, supra note 6, at 33 (statement of Kent Stoddard). The
emerging consensus is that the least desirable mode of waste management should be land dis-
posal. Id. at 326 (statement of David J. Lennett).
333. 1983 Hazardous Waste Hearings, supra note 67, at 115 (statement of Joel S.
Hirschhom).
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partially transform the waste into a material suitable for reuse
either internally within the generators operation or for sale to other
industrial customers. Valuable materials that may be recovered in
this manner include solvents, organic fuels, metals, alkalies, sulfu-
ric and hydrochloric acids and gases such as hydrocarbons;
(4) Biological treatment processes that can be used for wastes such
as aqueous solutions of acetic acid, phenols and other organic com-
pounds which cannot be reclaimed or incinerated; and
(5) Thermal conversion processes that can be used for hazardous
materials such as polychlorinated biphenyls (PCB's), chlorinated
hydrocarbons, pesticides, distillation residues, oil wastes and most
other organic materials that do not have high metal concentra-
tions. Two of the most common thermal conversion techniques
currently in use include wet oxidation and incineration.3 34
The need to encourage these nondisposal alternatives to land dumping is
particularly important due to the technical and institutional inability of soci-
ety to site, design, or build a landfill that can contain hazardous wastes in
perpetuity.33 5 Unfortunately, "[t]he technology for building the ultimate
bath tub to contain many of our wastes simply has not been developed. ' , 336
Furthermore, sufficient analytical tools to assess the suitability of waste sites
have not yet been acquired, 337 and even state of the art landfills cannot guar-
antee that they will never leak. 338 Because untreated disposal of wastes in
any medium should be the management practice of last resort,339 govern-
mental policies promoting land and ocean disposal must be modified to en-
courage (and even coerce) industry into fully developing and utilizing safer
alternatives.3 4°
The principal constraint on the utilization of readily available and supe-
rior treatment technology has been the higher relative costs of these alterna-
tives, the third conditioning factor. 34' Financial incentives for investment in
improved facilities and equipment have been negligible.342 Accordingly,
334. Id. at 331-32 (statement of Rep. John B. Breaux).
335. 1982 RCRA Hearings, supra note 25, at 199 (statement of Khristine L. Hall).
336. 1983 Solid Waste Hearings, supra note 6, at 204 (statement of A. Blakeman Early).
337. 1982 RCRA Hearings, supra note 25, at 198 (statement of Khristine L. Hall).
338. 1983 Solid Waste Hearings, supra note 6, at 462 (statement of the National Society of
Professional Engineers).
339. Wolf, supra note 2, at 528.
340. 1983 Hazardous Waste Hearings, supra note 67, at 332 (statement of Rep. Breaux).
341. See 1982 RCRA Hearings, supra note 25, at 43 (statement of Randy M. Mott). As
noted by Mayor Koch, each of the feasible "land-based options are high technology, high cost
alternatives, which are, in general, unacceptable to the general public." 1982 Ocean Dumping
Hearings, supra note 40, at 231 (statement of Mayor Koch).
342. 1982 RCRA Hearings, supra note 25, at 43 (statement of Randy M. Mott).
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treatment options for hazardous wastes cannot compete with the lower cost
of unregulated land burial as long as disposal fees do not incorporate the
entire environmental cost to society.34 3 Without financial inducements to
encourage substantial investments, companies will continue to seek the most
cost effective option that is legally available. 3 " Since the potential alterna-
tives to land disposal are simply more expensive "in the short term than the
indiscriminate practices of the past, '3 4 5 society's continued reliance on dan-
gerous dumping practices will be prolonged until economic incentives pro-
moting new technologies are created by legislative and regulatory
policymakers.34 6
The fourth conditioning factor affecting decisions regarding solid waste
management involves the inadequacy of the research efforts that have been
undertaken to investigate the ocean's response to waste disposal.34 7
Although a similar gap in scientific evidence exists with regard to the impact
of waste burials on land,348 research on the environmental effects of solid
waste disposal in the ocean has received a lower relative priority.3 49 The
result of increasingly scarce financial resources for marine environmental
research has been a lack of authoritative scientific information on important
cause and effect marine relationships.35 °
Primarily due to an ignorance of the ocean's assimilative capacity, the
national tendency has been to utilize rapaciously the ocean as a receptacle
for wastes.35 1 If viable options to land disposal are to be tested and if trade-
offs are to be made based on comparative costs and benefits, much work
remains to be done to scientifically assess the impact on the marine ecosys-
343. Id.
344. As Rep. Breaux noted:
At the present time our Government and this Congress is telling industries to take
the cheapest route, and dumping is popular because dumping is cheap, and there are
a lot of people in this country that make a lot of money by dumping hazardous
wastes, and the present policy that we have allows them to do that, and encourages
them to do that.
1983 Hazardous Waste Hearings, supra note 67, at 324 (statement of Rep. Breaux).
345. Id. at 526 (statement of Merilyn B. Reeves).
346. 1982 RCRA Hearings, supra note 25, at 43 (statement of Randy M. Mott).
347. See NACOA REPORT, supra note 2, at 101. In testimony before Congress, EPA
stated that: "[i]t has been difficult to identify long-term impacts of deep ocean dumping of
wastes largely because of our limited technical ability to monitor the fate and effects of pollu-
tants in deep ocean sites, in part because of rapid dispersion." 1982 Ocean Dumping Hearings,
supra note 40, at 58 (statement of Merna Hurd).
348. 1982 Ocean Dumping Hearings, supra note 40, at 522 (statement of Rocco Ricci).
349. NACOA REPORT, supra note 2, at 101.
350. Global Pollution Perspective, supra note 281, at 69.
351. 1982 Ocean Dumping Hearings, supra note 40, at 188 (statement of Jacques-Yves
Cousteau).
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tern of unrestrained or ill-managed ocean disposal.3 52 While a comprehen-
sive management approach to solid wastes requires that the seas remain a
viable host medium for wastes, the lack of authoritative technical knowledge
could conceivably designate the ocean as the medium of choice simply be-
cause it is the most convenient solution.35 3
E. Policy Alternatives and Recommendations
With regard to solid wastes, governmental regulatory policies that pro-
mote irresponsible land and ocean disposal practices must be altered.3 54 In
the United States, policies that force industries and municipalities to fully
develop and implement safer waste treatment alternatives should become a
national priority.3 55 In adopting a comprehensive and integrated waste
management program, countries should emphasize, in decreasing order of
priority, the following approaches:
a. waste generation reduction by the modification of industrial
processes;
b. resource recovery;
c. creation of information and material exchanges involving
solid waste data;
d. destruction of wastes by incineration for energy recovery;
e. waste detoxification and neutralization; 35 6 and
f. environmentally protective disposal in secure landfills.35 7
Each of these techniques, alone or in combination, should be utilized to de-
velop an effective waste management program.358
352. Id. at 522 (statement of Rocco Ricci). According to NACOA, the:
[l]ack of complete information on the consequences of waste disposal is only one
element of risk to be considered when selecting a waste disposal option. More
knowledge concerning the effects of waste disposal will not eliminate the risk, but
will continue to reduce that portion of risk associated with uncertainty, thus sharpen-
ing our ability to choose the safest disposal option, whether it be ocean, land, deep-
well or air.
NACOA REPORT, supra note 2, at 101.
353. See NACOA REPORT, supra note 2, at 101. The EPA has acknowledged that other
factors extraneous to increase scientific knowledge have influenced its evaluation of ocean
dumping policies. For example, while conceding that recycling and reuse remain the best
long-term solutions, EPA asserted that these options have "proven too expensive or too uncer-
tain to implement on a large scale." 1982 Ocean Dumping Hearings, supra note 40, at 59
(statement of Merna Hurd).
354. See 1983 Hazardous Waste Hearings, supra note 67, at 332 (statement of Rep.
Breaux).
355. Id.
356. See CEQ REPORT, supra note 29, at 101.
357. CEQ REPORT, supra note 1, at 218.
358. See CEQ REPORT, supra note 29, at 101.
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Reducing the amount of wastes created by society can be accomplished by
imposing a high fee on undesirable disposal practices. Waste-free technolo-
gies have been developed throughout the world and should be encouraged as
alternatives to inefficient production processes.35 9 Industrial firms should
become conscious of using their pollution output as a measure of unneces-
sary waste and of viewing waste elimination as an opportunity for profit. 3 1
Once the true costs of waste disposal and the full potential for increased
corporate profits from reducing wastes have been recognized by waste-creat-
ing industries, market incentives stimulated by government regulation (and
tax incentives) will encourage industry to reduce the generation of as much
waste as is feasible.36 '
Although resource recovery could be treated as a subcategory of waste
reduction, waste recovery and recycling should be considered separately due
to the potential importance of these activities. Four basic methods exist for
recovering or reutilizing materials found in solid waste: (1) the separation of
waste into its specific components; (2) the conversion of materials to modify
waste constituents; (3) the transformation of waste substances from unac-
ceptable forms to forms that are amenable to reuse or recovery; and (4) the
362direct utilization of wastes as an energy source. While recycling has the
advantages of minimizing environmental risks, reducing management costs,
and increasing profit potential,363 only about six percent of the hazardous
wastes generated by society have been subjected to resource recovery.3 6 In
contrast to this established practice, one estimate has suggested that resource
recovery processes could "reduce the total hazardous waste load by as much
as 20 percent." 6 5 By demonstrating the economic and technical viability of
resource recycling and recovery methods, the widespread use of this man-
agement approach could be stimulated.36 6
The minor role accorded resource recycling and recovery in overall man-
agement strategies for solid wastes is partially due to the difficulty of mixing
359. Id. at 102. Specific hazardous waste reduction activities could include source separa-
tion, process modification, and end-product substitution. 1983 Solid Waste Hearings, supra
note 6, at 199 (statement of Nelson Mossholder).
360. CEQ REPORT, supra note 29, at 102. For example, one firm using this approach
"eliminated 500 million gallons of wastewater and 70,000 tons of air pollutants, at a savings of
$11 million." Id.
361. Id. at 110. Internalizing "waste disposal costs will encourage waste-generating indus-
tries to make their chemical processes more efficient and to investigate methods of turning
wastes into saleable commodities." Id. at 110-11.
362. Id. at 102-03.
363. 1983 Solid Waste Hearings, supra note 6, at 199 (statement of Nelson Mossholder).
364. CEQ REPORT, supra note 29, at 103.
365. Id.
366. Id.
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and matching the waste disposal market to the market for recovered raw
materials.3 67 To overcome this problem, "waste information exchanges"
have been created to match available waste resources with those materials
sought by companies. 36' Although U.S. exchanges have matched ten per-
cent of their listings, other countries (particularly those in Europe) have suc-
ceeded in matching thirty to forty percent of the wastes that their exchanges
list.36 9 The organizational efficiencies of national exchanges, such as those
of Canada, France, Israel, and the United Kingdom, apparently account for
the comparative success of recycling and recovery operations in these coun-
tries.370 Thus, the United States needs to establish a national waste ex-
change to coordinate the disposal and search for usable solid waste
substances.
The incineration of solid wastes has been used to degrade and destroy
hazardous components contained in these materials371 and to generate en-
ergy.3 72 Although "the gaseous and solid residues remaining usually are less
harmful than the original waste or completely nonhazardous, ' ' 373 the incin-
eration process may produce an irreducible inorganic hazardous residue. 374
Due to the threat posed by the incomplete combustion of hazardous waste or
the formation of dangerous waste by-products, the burning of wastes for
fuel should be closely regulated.3
75
The "detoxification" or "neutralization" approach to waste management
utilizes chemical, physical, and biological treatment processes to alter the
composition or reduce the volume of wastes generated, thereby simplifying
the disposal problems of those wastes actually produced.37 6 Although
367. 1983 Solid Waste Hearings, supra note 6, at 199-200 (statement of Nelson
Mossholder).
368. CEQ REPORT, supra note 29, at 102. Waste exchanges have operated in Europe since
1972 and in the United States since 1975. Some of these exchanges have expanded their opera-
tions to act as waste material brokers that "buy or accept wastes, analyze waste properties,
reprocess if necessary, identify potential users, and sell at a profit." Id.
369. Id.
370. Id.
371. Id. at 103.
372. 1983 Solid Waste Hearings, supra note 6, at 479 (statement of the American Textile
Manufacturers Institute). The burning of "[n]on-halogenated solvents, treated wood, and
sheep wool mixed with oil" has posed no significant environmental concern. Id.
373. CEQ REPORT, supra note 29, at 103.
374. 1983 Solid Waste Hearings, supra note 6, at 494 (statement of the Atlantic Richfield
Company).
375. 1982 RCRA Hearings, supra note 25, at 436-37 (statement of the Environmental De-
fense Fund).
376. CEQ REPORT, supra note 29, at 104. "The most frequently used processes are neu-
tralization, precipitation, oxidation, reduction, ion exchange, and chemical fixation . .. ."
Id. "The factors affecting the selection of particular treatment processes are dependent upon
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chemical, physical, and biological treatments only account for approxi-
mately thirty-three percent of the total amount of hazardous wastes handled
by commercial disposal facilities,3 77 newly emerging "processes may eventu-
ally serve to reduce significantly the cost of hazardous waste disposal and
expand the capabilities of dealing with the more intractable hazardous waste
situations.
3 71
In the final analysis, solid wastes that are not amenable to any of these
management strategies still face the problem of finding a safe disposal mech-
anism. Consequently, "there will be a continuing need for land disposal
even when alternative technologies are perfected. ' 379 The disposal of these
troublesome wastes need not necessarily entail, however, a reversion to past
indiscriminate dumping practices or policies. The United States must be-
come better at managing its solid waste problem . 38  Regulating disposal on
the basis of media and type of waste substance should be replaced by "an
holistic approach to waste management, whereby systematic assessment of
the several media (air, land, water) is accomplished." 3 8'1 Little attention has
been given to the environmental problems created by the total loading of
wastes into the ocean from all input sources. 38 2 As noted by Jacques-Yves
Cousteau, "[tihere is only one pollution; it is water pollution, because every-
thing ends up in the water anyway, by rain and so on.",3 8 3 An attempt to
reduce the disposal of hazardous solid waste materials in each medium
should become the focus of regulatory efforts. Since the regulatory response
to disposal problems in one medium may contribute to environmental
384problems in another, an integrated multimedia approach to waste man-
the nature, volume, flow rate of the waste stream, environmental conditions, and cost." Id.
(citation omitted).
377. Id. at 107.
378. Id. at 104. For example, "[t]he University of Illinois, in cooperation with EPA's re-
search program, has used a new technique termed 'plasmid assisted molecular breeding' to
develop a bacteria culture capable of degrading 2,4,5-T (Kepone)." Id. "The degradation is
reported to be 90 percent complete in 3-10 days." Id. at 105.
379. 1983 Solid Waste Hearings, supra note 6, at 495 (statement of the Atlantic Richfield
Company).
380. Swanson & Devine, supra note 113, at 18.
381. Id. As conceded by one urban politician, "we have to look at the snow, and we have
to look at the lakes, and we have to look at the oceans, and the aquifers-the whole system
.1982 Ocean Dumping Hearings, supra note 40, at 198 (statement of Mayor Koch).
382. Swanson & Devine, supra note 113, at 18. Although "the ocean should not be auto-
matically closed off as one option for waste disposal . . . the impacts of direct waste inputs
into the ocean should be put in perspective with regard to the total contaminant loading of the
oceans." 1982 Ocean Dumping Hearings, supra note 40, at 203 (statement of Mayor Koch).
383. 1982 Ocean Dumping Hearings, supra note 40, at 192 (statement of Jacques-Yves
Cousteau).
384. CEQ REPORT, supra note 29, at 15.
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agement should become the foundation of U.S. environmental policy. 85 To
implement such a national waste management strategy, the conflicts, weak-
nesses, and loopholes in U.S. waste disposal legislation and regulations must
be resolved.
3 8 6
With regard to the control of land-based disposal of solid wastes, RCRA
should be modified to correct several omissions in its coverage. 3 7 The first
modification to the RCRA should mandate that waste generators utilize the
best management approach, that is, the best available treatment process.
For certain types of wastes, Congress and EPA should not remain indiffer-
ent over whether wastes are stored, treated, or merely landfilled in the hope
of being safely contained.1
8 8
A second amendment to RCRA should prohibit the codisposal of hazard-
ous and municipal wastes.3 8 9 The complete and thorough sampling of waste
material destined for a landfill should be mandated.3 9° In addition, a chemi-
cal analysis and public report of leachate generated from any landfill should
be required.3 9' Finally, older landfills should be subjected to the same stan-
dards as newly created landfills, especially if hazardous wastes are to be
dumped in the older sites.3 92
The third revision to RCRA should include closing several legislative
loopholes.3 93 The disposal of bulk liquid wastes in landfills should be dis-
continued. 394 For example, "untreated metal-finishing wastes, halogenated
solvents and pesticides, high acid wastes, and PCB-containing wastes should
be prohibited from landfills. ' ' 395 Another legislative loophole in RCRA that
must be eliminated involves the exclusion of domestic sewage from RCRA
385. NACOA REPORT, supra note 2, at 3.
386. Id. at 97.
387. "The dimensions of the problem require a more comprehensive approach than RCRA
currently allows, with management of hazardous waste fragmented under numerous different
pieces of legislation and riddled by exemptions and exceptions that can no longer be justified as
compatible with public health." 1983 Hazardous Waste Hearings, supra note 67, at 565 (state-
ment of Neal Potter).
388. Id. at 128 (statement of George S. Kush).
389. Id. at 35 (statement of Robert Ginsburg).
390. Id.
391. Id.
392. Id.
393. The system envisioned by RCRA to control hazardous waste is incomplete and suffers
from several serious loopholes. As much hazardous waste evades proper control through
RCRA loopholes "as receives proper regulatory attention-almost 40 million metric tons."
1983 Solid Waste Hearings, supra note 6, at 242 (statement of Sen. Christopher Dodd).
394. Id. at 152 (statement of John Mobley).
395. Id. at 193 (statement of Nelson Mossholder). "These substances are the archtypical
groundwater contaminants at the nation's 'superfund' sites, and are among the substances that
could not be contained even by dual-lined landfill facilities ...." Id.
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regulatory control.39 6 Hazardous wastes discharged into municipal sewer
systems should be required to undergo a standard pretreatment process,39 7
and RCRA exemptions for industrial discharges into Publicly Owned Treat-
ment Works (POTWs), must be ended.3 98 A further area for RCRA revi-
sion is the unregulated incineration of wastes in commercial boilers. Since
the combustion of hazardous wastes for fuel poses potential dangers, RCRA
should be amended to bring incineration activities within the Act's coverage.
The EPA should be empowered to issue regulations establishing standards
for all incinerators or boilers that burn waste for energy generating pur-
poses.3 99 The RCRA exemption for small quantity generators of hazardous
wastes should be abolished, and a formal regulatory program tailored to the
needs of these generators should be implemented.' Finally, the RCRA
loophole that has permitted the exportation of dangerous wastes should be
closed. The RCRA should be modified to mandate EPA approval for all
proposed waste export activities by requiring prompt notification of the na-
ture and quantity of what is being exported, as well as the proposed method
of disposal or treatment." Prior to EPA approval, consultations with the
recipient country should be held to insure that it knows and approves of the
proposed importation of the wastes." 2 Furthermore, an independent EPA
determination should be made that the intended method of treatment or dis-
posal in the future host country will not endanger the health or the environ-
396. See id. at 518-19 (statement of Geoffrey Stengel, Jr.).
397. 1983 Hazardous Waste Hearings, supra note 67, at 242 (statement of Geoffrey Sten-
gel, Jr.). EPA should integrate the pretreatment program of the Clean Water Act in a manner
that is "consistent with the RCRA mandate of protecting human health and the environ-
ment." 1983 Solid Waste Hearings, supra note 6, at 332 (statement of David Lennett). For a
discussion regarding the steps necessary to implement a pretreatment strategy, see Dumping
Dilemma, supra note 5, at 915-16.
398. 1983 Solid Waste Hearings, supra note 6, at 521 (statement of Geoffrey Stengel, Jr.).
Approximately five million metric tons of toxic wastes are discharged into POTWs without
pretreatment: "Many POTW's are unable to properly treat these wastes. The result is that the
pollutant is either discharged as part of the effluent from the POTW, or transferred to the
sewage sludge." Id. at 519.
399. 1982 RCRA Hearings, supra note 25, at 436-37 (statement of the Environmental De-
fense Fund). As noted by EPA, the burning and blending of waste substances has been a
problem about which scientific information is sparse. However, conventional fuel blended
with hazardous wastes has probably been sold to unknowing consumers. 1983 Solid Waste
Hearings, supra note 6, at 10 (statement of Lee M. Thomas).
400. 1983 Solid Waste Hearings, supra note 6, at 4 (statement of Sen. Chafee).
401. Id. at 336 (statement of David J. Lennett).
402. Id. at 336-37. The governing body of the UNEP has "urged member governments to
take steps to insure that potentially harmful chemicals which are unacceptable for domestic
purposes are not permitted to be exported without the knowledge and consent of the appropri-
ate authorities in the importing country." Id. at 22 (statement of Sen. Mitchell).
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ment of the international community.
The fourth approach to improving the environmental protections afforded
by RCRA should attempt to remedy certain institutional weaknesses. The
utilization of both existing and newly developed techniques to reduce poten-
tial hazardous waste streams must be strongly encouraged.' Site monitor-
ing efforts that would verify the effectiveness of these technologies should be
undertaken by EPA." 5 The individual states should also facilitate the use of
"alternative technologies both by streamlining the permitting process as well
as providing some financial incentives for new investments in safer waste
treatment technologies." 6 The promotion of recycling processes, envi-
sioned by the Congress in 1976 yet virtually ignored," 7 remains the unful-
filled promise of RCRA. Consequently, resource conservation and
recovery through recycling and reuse practices should become the primary
goals that gave RCRA its name. ' 9 The impact of these recommendations
involving RCRA can be summarized as follows:
The closing of RCRA loopholes, together with measures that
restrict landfilling of some particularly toxic and dangerous haz-
ardous wastes and that force the true costs of landfilling to be
borne by the landfill user not society, will begin to create the incen-
tives necessary for the development of a viable treatment industry.
These same measures would do much to moot siting problems by
reducing public apprehension and heightening the incentives to site
new facilites4a t
It should be remembered that solid waste "disposal is a problem while re-
source recovery and conservation is an opportunity." ''
To prevent the formation of "waste havens" and the shift of waste dispo-
sal to the medium of least control requires the enactment of a nationally
consistent legislative policy reflecting a desire to deter a repetition of the
previous unsafe landfilling practices. This policy should also attempt to in-
sure a consistent regulatory approach from one state and medium to the
next.4" 2 While these improvements in RCRA should be viewed as necessary
403. See id. at 337 (statement of David J. Lennett).
404. 1982 RCRA Hearings, supra note 25, at 9 (statement of Joel Hirschhorn).
405. Id.
406. 1983 Solid Waste Hearings, supra note 6, at 33 (statement of Kent Stoddard).
407. 1983 Hazardous Waste Hearings, supra note 67, at 658 (statement of Edward L.
Merrigan).
408. Id. at 525 (statement of Merilyn B. Reeves).
409. 1982 RCRA Hearings, supra note 25, at 475 (statement of William P. Moore). For a
description of the general types of recycling and reuse technologies, see id. at 475-76.
410. Id. at 44 (statement of Randy M. Mott).
411. Wolf, supra note 2, at 540.
412. 1983 Solid Waste Hearings, supra note 6, at 42 (statement of Nelson Mossholder).
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and desirable, the tightening of land disposal requirements could conceiva-
bly lead to an undesirable increase in the demand for disposal mechanisms
for the air or water media.41 3 Although the adoption of a nationally inte-
grated and comprehensive waste management approach will be furthered
through implementation and enforcement of a strengthened RCRA,
41 4
marine environmental degradation results from the accumulated impact of
all pollution sources.4 15 This reality necessitates that the ocean should re-
ceive special protective consideration.
Despite the similar uncertainties and risks of land-based and ocean dispo-
sal options regarding waste policy, 416 management mistakes made on land
can often be remedied, whereas disposal mistakes dealing with the ocean can
be made only once.4 17 Therefore, solid waste disposers "who would use the
ocean to subsidize their enterprises ought to bear the burden of proof that no
irreversible damage will result now, or in the future. ' , 418  Before EPA per-
mission to dispose of wastes is granted, the generators of such wastes who
are seeking an EPA permit should be required to prove that with regard to
their untreated land or ocean disposal practice, there is no feasible alterna-
tive that would be more protective of the marine ecosystem.419 Prior to giv-
ing its approval, EPA should also consider that "through relatively simple
methods of proper sanitary landfilling and energy recovery," the damage
caused by most wastes to the environment and public health can be
averted.4 2 °
Since the globe is a shared resource, governments must share in "the re-
sponsibility to develop and use it wisely for both present and future genera-
tions. "421 Although the United States has established an enviable record of
leadership in protecting the environment and should continue to encourage
responsible industrial development and environmental protection by other
countries, 422 U.S. waste disposal activities may come under increasing scru-
413. See 1982 Ocean Dumping Hearings, supra note 40, at 59 (statement of Merna Hurd).
414. Id. at 59 (statement of Merna Hurd). "Land disposal today should not result in the
irreversible contamination of tomorrow's drinking water supplies." Id. In addition, ocean
disposal should not "adversely affect the fish and other critically important wildlife." Id.
415. Id. at 150 (statement of Rep. D'Amours). "Once a pollutant has been produced,
either by man or by natural processes, unless it is contained at its source it will inevitably find
it way into the oceans." Ocean Dumping Progress, supra note 50, at 750.
416. 1982 Ocean Dumping Hearings, supra note 40, at 48 (statement of Merna Hurd).
417. Id. at 115 (statement of Rep. Gerry E. Studds).
418. Id. at 188 (statement of Jacques-Yves Cousteau).
419. 1983 Hazardous Waste Hearings, supra note 67, at 332-33 (statement of Rep.
Breaux).
420. Wolf, supra note 2, at 466.
421. CEQ REPORT, supra note 29, at 19.
422. Id.
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tiny and criticism by other countries.42 3 If U.S. waste management policies
deviate significantly from international standards, the failure of the United
States to endorse the LOS Convention could have long-lasting foreign policy
repercussions.424 Before regulatory decisionmakers open the ocean to waste
disposal, an evaluation of the potential long-term impact of U.S. practices on
the global marine environment should "take into account the activities of
other countries that may release wastes into the same or contiguous ar-
eas." '425 Therefore, a brief examination of several provisons of the LOS Con-
vention that protect the ocean ecosystem should be undertaken to determine
the internationally permissible extent of deleterious waste disposal practices.
II. THE LAW OF THE SEA PROVISIONS
Marine pollution through solid wastes arises primarily from land-based
sources. However, vessel-source and ocean dumping pollution also contrib-
ute to the overall contaminant load of waste substances borne by the ocean,
and these types of pollution should also be considered.
Under the general marine pollution principles adopted by the LOS Con-
vention, countries are obligated to take measures "to prevent, reduce and
control pollution of the marine environment from any source, using for this
purpose the best practicable means at their disposal and in accordance with
their capabilities .... 426 These measures must ensure that national activ-
ities are "so conducted as not to cause damage by pollution to other States
and their environment, and that pollution arising from incidents or activities
...does not spread beyond the areas where they exercise sovereign rights
"427
The comprehensive nature of the marine pollution problem was specifi-
cally acknowledged by the drafters of the LOS Convention.428 Accordingly,
countries are obligated to adopt measures designed to minimize to the fullest
possible extent:
(a) the release of toxic, harmful or noxious substances, espe-
cially those which are persistent, from land-based sources, from or
through the atomosphere or by dumping;4 29 [and]
(b) pollution from vessels, in particular measures for preventing
423. Farrington, supra note 276, at 49.
424. Id. "Some nations may well protest United States activities, while others may adopt
policies leading to less rigorous standards for disposal of wastes in the ocean." Id.
425. Id. at 49-50.
426. LOS Convention, supra note 311, art. 194, para. 1.
427. Id. art. 194, para. 2.
428. Id. art. 194, para. 3.
429. Id. art. 194, para. 3(a).
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. . .intentional and unintentional discharges . . .4.
In addition to these broad standards, provisions governing specific sources of
marine pollution were enacted.
With regard to regulating vessel-source pollution, "port-State" jurisdic-
tion over vessel activities was adopted by the LOS Convention as a primary
regulatory principle. Under article 211, countries are required to establish,
through a competent international organization or conference, "interna-
tional rules and standards to prevent, reduce and control pollution of the
marine environment from vessels . ... 1 The "international organiza-
tion" establishing these standards was intended to be the International Mari-
time Organization (IMO), which was the successor organization to the
Intergovernmental Maritime Consultative Organization (IMCO).4 3 2 Coun-
tries were also empowered to enact laws and regulations that would protect
the ocean from pollution originating "from vessels flying their flag or of
their registry., 433 In addition, countries were obligated to establish protec-
tive standards that would serve as a prerequisite "for the entry of foreign
vessels into their ports or internal waters . . . . "4.4 Enforcement authority
and responsibility for implementing internationally recognized vessel regula-
tions was delegated to flag, port, and coastal states.435
The principal LOS Convention provisions governing ocean dumping ac-
tivities are enumerated in article 2 10.436 By definition, "dumping" encom-
passes the "deliberate disposal of wastes or other matter from vessels,
aircraft, platforms or other man-made structures at sea," 43 as well as the
"deliberate disposal of vessels, aircraft, platforms or other man-made struc-
tures at sea."'4 38 Paragraphs 1 and 2 of article 210 require countries to enact
430. Id. art. 194, para. 3(b).
431. Id. art. 211, para. 1.
432. See Convention on the Intergovernmental Maritime Consultative Organization,
signed Mar. 6, 1948, [1958] 1 U.S.T. 621, T.I.A.S. No. 4044, 289 U.N.T.S. 48 (entered into
force Mar. 17, 1958, subject to a reservation and understanding).
433. LOS Convention, supra note 311, art. 211, para. 2.
434. Id. art. 211, para. 3.
435. Id. arts. 217-20.
436. Id. art. 210.
437. Id. art. 1, para. 1(5)(a)(i).
438. Id. art. 1, para. l(5)(a)(ii). The LOS Convention excludes from the definition of ocean
dumping wastes incidental to the "normal operations of vessels, aircraft, platforms or other
man-made structures .... " Id. art. 1, para. l(5)(b). Apparently, these incidental wastes
would be covered under those LOS Convention provisions regulating vessel-source and other
types of pollution. Waste disposal installations situated in the ocean would be governed by the
"ocean dumping" provisions; however, as "installations," it could be argued that waste facili-
ties should be governed by the marine pollution provisions regulating installations in the eco-
nomic zone and on the continental shelf-namely, articles 56, 60, and 80. The definitional
distinctions between ocean "resources" vis-a-vis ocean "uses" become important. If the dispo-
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laws, regulations, and other measures "to prevent, reduce and control"
ocean dumping.4 39 Although these obligations are similar to those adopted
for regulating other forms of marine pollution, paragraph 3 apparently adds
an additional duty for countries to monitor their industries to ensure that
illegal dumping disposal does not occur."' ° Paragraph 4 of article 210 con-
firms the need to emphasize an international approach toward controlling
ocean dumping,"' while "enforcement" activities governing ocean dumping
are contained in article 216.4 2
Perhaps because land-based pollutants have been recognized as the major
cause of ocean degradation, marine pollution via land-based sources received
prioritized treatment in the LOS Convention." 3 For example, both the pro-
visions governing land-based pollution 4' and those relating to the enforce-
ment of control standards for land-based pollution445 were positioned first
within their respective sections by the drafters of the LOS Convention.
Article 207 is the primary provision governing "[p]ollution from land-
based sources.""16 In addition to the general obligation that was imposed on
countries to minimize or eliminate pollution of the ocean from any
sal of wastes in the ocean constitutes a resource, articles 56, 60, and 80 become operative.
Article 60 allows coastal States to construct and regulate "[i]nstallations and structures for the
purposes provided for in article 56 and other economic purposes. ... Id. art. 60. However,
article 56 deals with exploiting resources in the economic zone and with establishing jurisdic-
tion over installations and marine pollution in the economic zone. Nothing is mentioned with
regard to the installations actually creating the marine pollution. Accordingly, the more spe-
cific and the more appropriate sections for governing sea-based installations involved with
waste disposal would be those provisions regulating ocean dumping, particularly articles 210
and 216.
439. Id. art. 210, paras. 1-2.
440. Id. art. 210, para. 3.
441. Id. art. 210, para. 4.
442. Both national laws enacted in accordance with the LOS Convention and international
standards duly promulgated through the IMO shall be enforced:
(a) by the coastal State with regard to dumping within its territorial sea or its
exclusive economic zone or onto its continental shelf,
(b) by the flag State with regard to vessels flying its flag or vessels or aircraft of its
registry;
(c) by any State with regard to acts of loading of wastes or other matter occurring
within its territory or at its off-shore terminals.
Id. art. 216, para. l(a)-(c).
443. Id. arts. 207, 213. The provisions regulating vessel-source pollution are more exten-
sive than those governing land-based pollution; however, this development occurred because of
the extensive jurisdictional questions (particularly with regard to the economic zone) that
arose during the Third U.N. Conference on the Law of the Sea. Id. arts. 211, 217-21.
444. Id. art. 207.
445. Id. art. 213.
446. Id. art. 212.
1984]
Catholic University Law Review
source,447 article 207 enumerates specific land-based pollutant conduits "in-
cluding rivers, estuaries, pipelines and outfall structures" that should be reg-
ulated by countries to control marine pollution." Paragraphs 2 and 3 of
article 207 require that countries take further "measures as may be necessary
to prevent, reduce and control such pollution" 449 and "endeavor to harmo-
nize their policies . . .at the appropriate regional level.",4 50 Accordingly,
countries are encouraged to act through competent international organiza-
tions or conventions in establishing "global and regional rules, standards and
recommended practices and procedures to prevent, reduce and control pol-
lution of the marine environment from land-based sources., 451' This LOS
Convention mandate was limited, however, by requiring that international
standards reflect "characteristic regional features, the economic capacity of
developing States and their need for economic development. ' ,452 "Enforce-
ment with respect to land-based sources of pollution ' 453 is governed by arti-
cle 213. Pursuant to this provision, countries are obligated to "enforce their
laws and regulations ' 4 54 established under the LOS Convention. Conse-
quently, the burden of protecting the marine environment through the adop-
tion of legislative, administrative, and "other measures necessary to
implement applicable international rules and standards, 45 5 rests on each
country's desire to exert a good faith regulatory effort.
As the preceding analysis has revealed, the primary LOS Convention re-
sponsibility for guarding the ocean from all forms of solid waste pollution
has been vested in national governments. Although both regional and inter-
national environmental initiatives have been encouraged, extranational en-
forcement measures are not generally provided or mandated by the LOS
Convention. Since one interpretation of the LOS Convention provisions ar-
gues that the protective umbrella of nationally enforceable measures covers
only one-third of the ocean,4 1 the LOS Convention falls far short of a genu-
447. Id. art. 194.
448. Id. art. 207, para. 1.
449. Id. art. 207, para. 2.
450. Id. art. 207, para. 3.
451. Id. art. 207, para. 4.
452. Id. Regardless of the obvious concessions made to developing nations, this provision
reaffirms that a "regional approach" to land-based pollution problems should receive priority.
The feasibility of utilizing the regional approach has been amply demonstrated by the Conven-
tion on the Baltic Sea Area, the Mediterranean Protection Convention, and other regional
agreements. See supra note 302 and accompanying text.
453. LOS Convention, supra note 311, art. 213.
454. Id. art. 213.
455. Id.
456. See Alexander & Hodgson, The Impact of the 200-Mile Economic Zone on the Law of
the Sea, 12 SAN DIEGO L. REV. 569, 574-75 (1975). For example, coastal States would be
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ine, internationally supported attempt "to clean up the ocean, or prevent it
from getting considerably dirtier." '4 57
Unfortunately, the prospects for an improvement in the international
marine pollution regulatory scheme are not encouraging.458 Given the over-
all decline in national concern for enhancing environmental protection meas-
ures, new efforts to control marine pollution have been retarded, and
ongoing regulatory programs have been curtailed. 4 9  "With energy and
food-related initiatives displacing environmental projects, the 1980s could
witness increased use of the oceans for waste disposal and a return of inter-
national agencies to resource and energy orientation. ' ,4 1
III. CONCLUSION
The international community has a serious problem of managing and dis-
posing of solid wastes. The world economy not only produces enormous
amounts of goods, but also prodigious amounts of waste materials. Hazard-
ous industrial and municipal wastes, toxic dredge spoils and sewage sludge,
deleterious urban and agricultural runoff, as well as a variety of other pollu-
tants entering the ocean, are so pervasive that unless curtailed, they will de-
stroy the marine ecosystem upon which many countries rely for sustenance.
Although vessel-source and ocean dumping pollutants contribute to the
overall marine contaminant load, the primary source of ocean-bound waste
substances is land-based pollution. Unfortunately, control efforts over land-
based pollutants have lagged far behind the danger these wastes pose to soci-
ety and the seas. For example, the United States has regulated wastes by
separate media (that is, land, sea, or air) that results in legislative overlap,
confusion, and conflict. Therefore, a systematic, integrated, and multimedia
approach to assessing the synergistic impact of all disposal practices should
be adopted. Numerous loopholes in U.S. regulation of solid waste landfills
must be quickly remedied. A bona fide national effort to reduce the total
amount of wastes generated by society should be undertaken through a vari-
obligated to enforce the precepts of the LOS Convention and the Ocean Dumping Convention
in their territorial seas and economic zones.
457. Dumping Dilemma, supra note 5, at 911.
458. Land-based sources of marine pollution, including effluents released through
ocean outfalls, river-borne discharges and atmospheriv emissions, are not likely to be
controlled soon through international conventions. Extensions of national jurisdic-
tion recently by many nations to 200 nautical miles has further widened the coastal
zone in which pollutant discharges, e.g., those from drill rigs in exploitation of oil,
will not likely be controlled globally by international agreement.
Global Pollution Perspective, supra note 281, at 71-72.
459. Id. at 74.
460. Id.
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ety of reduction, recycling, and reuse methodologies. Inducements for in-
vestments in improved waste treatment facilities and processes should be
provided through governmental regulatory pressures and financial incen-
tives. Readily available alternatives to untreated disposal for the ocean must
be emphasized.
For wastes that do not prove amenable to preferred management treat-
ment strategies, special protections from untreated waste disposal should be
considered. An ignorance of the ocean's assimilative capacity and its reac-
tion to solid wastes must not form the basis for waste management decisions.
Given changing national attitudes that have emerged to view the ocean as a
viable receptacle for society's waste and that have discounted the value of
environmental protection, greater research efforts into understanding cause-
effect marine relationships are essential. Evaluating the worldwide impact
of improperly disposed wastes and expanding international environmental
cooperation must become global priorities.
Due to its international scope and complexity, the problem of solid waste
pollution cannot be dealt with solely through piecemeal national regulatory
controls. Therefore, expanded regional and international efforts to protect
and preserve the marine environment must be more fully developed. Only
then will the haunting spectre of ocean degradation from solid waste be
eliminated.
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